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* Homo natursB minister et interpres, tantum facit et 
intelligjt/ qnjntiyii d«jii*t»rse or&ine^ fc .vel m^nte dbser- 
vaverityno/SjirfpliiLi^ftiCiit 00*81.' •• •/• • •, • 

^ • ••:•••*•••! 

Bacon's Isovum Organum. 

* There is no well-attested ease on record of any theory- 
having . been abandoned because it produced dangerous 
results. As long as a theory is believed, men will ascribe 
its evil consequences to any cause except the right one. 
And a theory which is once esta-blished will always be 
believed until there is some change in knowledge which 
shakes its foundation. Every practical change may, by 
careful analysis, be shown to depend, in the first instance, 
on some change of speculative opinions.' 

Buckle's History of Civilization in England, 
vol. ii. p. 545, note. 
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EXPLANATION OF THE PLATE. 

The venae cavae, the right cavities of the heart, and the 
pulmonary artery with its branches, are seen to be distended ; 
while the pulmonary capillaries, the pulmonary veins, the 
left cavities of the heart, and the aorta with its branchoy, 
are comparatively empty. See section v. p. 41 et seq. 

vc d Vena cava descendens. 

V c a Vena cava ascendens. 

r a Right auricle. 

r V Right ventricle. 

p a Pulmonary artery. 

jp c Pulmonary capillaries. 
pvpv Pulmonary veins. 

I a Left auricle. 

I V Left ventricle, 

a Aorta. 

tr Trachea. 

b Bronchus. 

I am indebted to my friend and colleague, Mr. John 
Wood, for the original drawing, which has been engraved 
with rare skill by Mr. W. Bagg. 



TO 

THOMAS WATSON, M.D., F.R.S. 

presidbnt op the boyal collbas op physicians. 

Dear Dr. Watson, 

To you, without having previously asked 
your permissioii, I dedicate this small treatise. 
Whether you will agree with me in my con- 
clusions, or whether you will dissent, I know not ; 
bu( of this I feel confident, that having known 
me for many years, and having been mainly in- 
strumental in assigning to me the position which 
I now occupy in the Medical School of King's 
College, you will give me credit for a sincere and 
earnest desire to learn and to teach the truth. 

I am, dear Dr. Watson, 

Yours faithfully and obliged, 

GEORGE JOHNSON. 



PREFACE. 



The main object of this publication is to 
sweep away an erroneous theory with regard 
to the nature of cholera ; the theory in ques- 
tion being one which, of necessity, carries 
with it a mischievous mode of practice and 
an entirely wrong estimate of the influ- 
ence of treatment on the disease. 

The attempt to reconcile the acknow- 
ledged facts of cholera with the theory that 
the worst symptoms of the disease are due 
to the loss of liquid by vomiting and purg- 
ing, is as hopeless as was the vain endeavour 
to explain the movements of our planetary 
system on the hypothesis that the earth and 
iiot the sun is the centre of that system. 

The sun appears to move round the earth, 
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and for ages it was believed to do so, 6 
the drain of liquid from the blood appea/r 
on a superficial view, to be the cause < 
choleraic collapse, and that view has obtaine 
almost universal acceptance. Yet this m< 
dem theory in pathology is as far from tl 
scientific truth as was that ancient theo: 
in astronomy. 

More than ten years ago I had becoi 
convinced that the theory in question is i 
consistent with the facts of the disease, a] 
after a laborious investigation I arrived 
what I believe to be the true interpretati 
of the chief symptoms of cholera. I ei 
bodied the results of my labours in a volui 
which was published in the year 1855 ; b 
the epidemic had then passed away, and i 
book attracted very little notice. 

I have, on various occasions, discuss 
the chief points of my pathological theo 
with some of the most distinguished pi 
Biologists, pathologists and chemists. 
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most instances I have foimd that my doc- 
trines have received a ready and cordial as- 
sent, while no serious objection has ever been 
radsed to amy one of my main propositions. 
In the hope of exciting a more general in- 
terest in this important snbject, I have re- 
cently published a series of short papers in 
the British Medical Journal. These papers 
are here reprinted, with a few changes and 
additions. 

Now that we are threatened with another 
outbreak of cholera, I feel that the time has 
come when it Twust either be proved that I am, 
wrong or OAilcnowledged that I am right in this 
matter. I maintain that the question as to 
the nature of cholera — the relation of the 
symptoms to each other and to their primary 
cause — is of all the great pathological pro- 
blems that have ever come before us, the 
Cub which admits of the most complete and 
intelligible solution. The relation, too, be- 
tween theory and practice is here most inti- 
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mate : so that what has been well and truly 
said of all our medical studies, is in an 
especial manner and degree applicable to 
this question, namely, that *The subjects 
with which we have to deal are not matters 
of mere speculative curiosity, or intellectual 
amusement, to be taken up to-day, and dis- 
missed, perhaps, with unconcern to morrow, 
but they involve questions of life and death.' ^ 
' Many men, doubtless, will find it hard to 
give up a theory which they have held to be 
indisputable, and upon which they have long 
and confidently acted ; nevertheless, if truth 
and the interests of humanity demand this 
sacrifice, it .must be made, and made 
promptly too. 

The circumstances which tend to prevent 
the ready reception of a new doctrine have 
been so well expressed by one of the great 
living masters of our profession, that I 

' Dr. Watson's Introductory Lecture, Principles and Prac- 
tice of Physic. 
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venture to borrow his language on this oc- 
casion. Dr. Stokes says,^ * There is nothing 
more difficult than for a man who has been 
educated in a particular doctrine to free him- 
self from it even though he has found it to 
be wrong. There is something in the 
human mind which renders the reception of 
a doctrine, if it be a bad one, a most danger- 
ous circumstance. It is like the imbibition 
of a particular poison or miasma. We find 
that some men who have been once exposed 
to the miasmata which induce intermitting 
fever, will for the whole course of their lives, 
be incapable of getting rid of that poison 
which has been once received. And thus it 
is, not only with the material, but with the 
immaterial world. Thus it is, not only with* 
physical; but with moral or intellectual im- 
pressions. There is nothing more difficult 
than to unlearn. This fostering of false 
doctrine in the mind is one cause ; but there 
* Clinical Lectures on Fever. Med. Times and Gaz., 185-k 
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are other causes too. The indolence of many 
men will prevent them taking the trouble to 
unlearn. The pride of many men has the 
same effect; and above aU things, there is 
this, that a very large number of students 
not only of surgery, but of medicine, al^ 
though they were taught the technicalities 
of the profession, the alphabet of the pro- 
fession, as it were, were not taught what 
is infinitely more important, namely, how 
to teach themselves. Now this is the prin- 
ciple, and ought to be the grand object of 
every teacher of medicine. I believe that 
no man can be folly and entirely taught 
anything. He must teach himself, and 
what the teacher has to do, and what I have 
ever set before myself, as my highest duty, 
is to endeavour to teach you how to teach 
yourselves,* 

For the convenience of those who may 
desire to verify my references, or who, for 
any reason, may wish to study the literature 
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of cholera, I append a list of authors to 
whose labours I am indebted for much of the 
information which I have embodied in my 
own writings, and without whose aid I could 
have made little progress in working out this 
subject. 

11 Savilb Eow, W. 
December, 1865* 
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SECTION I. 

THE RELATION BETWEEN THE SYMPTOMS OF COLLAPSE 
AND THE LOSS OP LIQUID BY VOMITING AND PURGING. 

Theee axe few diseases, the treatment of 
which has been more influenced by patho- 
logical theories than that of cholera. The 
theory which has gained almost nniversal 
acceptance is, that the worst symptoms of 
the disease are due to the drain of fluid from 
the blood. The practice which has been 
based upon this theory is to check the 
purging, by opiates and astringents, and to 
restore to the blood its lost constituents by 
saline injections into the veins. What if 
this theory be erroneous, and the practice 
suggested by it injurious ? That the theory 
and the practice are both wrong, I am per- 

B 
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suaded ; and I purpose now to give the 
reasons for my belief. 

First, then, let us inquire, What is the 
relation between the symptoms of choleraic col- 
lapse amd the loss of fluid by vomiting and 
purging ? It will, I suppose, be conceded 
by all who are prepared to argue this ques- 
tion, that if the symptoms of collapse are 
occasioned by a drain of fluid from the blood, 
there must, as a rule, be a direct relation 
between the degree of collapse and the 
amount of liquid which escapes from the 
blood. Now, so far is this from being the 
case, that there are few writers of any note 
or authority upon the subject of cholera who 
do not either assert distinctly, or record facts 
from which the inference plainly follows, that 
not only is there no direct relation between 
the loss of liquid by vomiting and purging 
and the degree of collapse ; but that these 
conditions often bear an inverse ratio to each 
other. In confirmation of this statement, I 
win now quote some of the best known 
authors on the subject of cholera. 
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Dr. Edmund Parkes says : ^ My cases bear 
out the observations of Scot, Jameson, Orton, 
Kennedy, Copland, and, in fact, abnost all 
the English writers of reputation, that there 
is absolutely no ratio between these two 
classes of symptoms ' (i.e., between the purg- 
ing and vomiting and the symptoms of col- 
lapse) ^ or that they appear even to observe 
an inverse ratio to each other. Thus, at a 
period of the case when the algide symp- 
toms were most fully developed — ^viz., in the 
last five hours — the purging ceased ; in the 
cases where the algide symptoms were pro- 
minent throughout, and which cases were 
consequently the most malignant and the 
most rapidly fatal, the passage of fluid from 
the intestines was oftentimes trivial in de- 
gree and shortened in the period of its occur- 
rence. In cases in which the vomiting and 
purging were excessive, the algide symp- 
toms often came on slowly, and were less 
marked and deadly.'^ 

* Researches into the Pathology and Treatment of the 
Asiatic or Algide Cholera. 

b2 
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Dr. Parkes, then, in illustration of these 
remarks, cites some cases in which the fre- 
quency of the vomiting and purging was 
quite out of proportion to the severity of the 
other symptoms. He afterwards states that 
^ it may be objected to observations of this 
kind, that the number of stools is, after all, 
no certain indication of the amount of fluid 
passed. This objection would be of weight 
in cases where the stools were not very dif- 
ferent in number ; but in some of these cases 
cited above, we have two or four stools at- 
tended by more rapid death than twenty-five 
or twenty stools ; and yet, in the first case, 
it would be impossible not to suppose the 
quantity of the fluid passed to be much below 
that of the second case.' He adds, ' It may 
be confidently asserted that there is no one 
who has seen much of cholera who does not 
know that, exclusive of the mildest forms of 
the disease, a case with little vomiting and 
purging is more malignant and more rapidly 
fatal than one in which these are prominent 
symptoms.' 
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With reference to the varieties in the 
general symptoms of cholera, Scot makes the 
following statement: ^A frequent variety, the 
worst of aU, is that which is noted for the 
very slight commotion in the system; in 
which there is no vomiting, hardly any purg- 
ing — ^perhaps only one or two loose stools — 
no perceptible spasm, no pain of any kind ; 
a mortal coldness with arrest of the circula- 
tion comes on from the beginning, and the 
patient dies without a struggle. This has 
frequently manifested itself as the prevailing 
type, and almost all die who are attacked by 
it/ 1 

The testimony of Bell is to the same effect. 
Ee says : ^ It has been found that the more 
violent the prominent symptoms are, the 
more likely is a cure to be effected ; and that 
when the disease is attended with rapi^d col- 
lapse, little or no vomiting and purging, and 
no spasm, the prognosis is very unfavour- 
able.' » 

* Report on the Epidemic Cholera. 

* Treatise on Cholera, Asphyxia, or Epidemic Cholera. 
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Orton, in several passages of his essay, i 
ludes to the fact that, in the worst forms 
the disease, vomiting and purging are slig 
or quickly cease, or even do not occur at al 

Twining gives cases which illustrate t 
same general principle. Thus, he reporl 
the case of a gentleman who died nine hoi3 
after the commencement of urgent sympton 
in whom there were occasional slight effoi 
to vomit at intervals of half an hour, and ] 
had only four stools from the commenceme 
to the termination of the attack. And, 
another part of his work,^ he says, ^ We oftx 
see patients vomiting violently for hours, ai 
others purged profiisely for several days wit! 
out cholera (t.e., collapse) coming on.' 

The authors above cited have all observe 
the disease in India; but the testimony 
those who have witnessed it in Europe is 
strict accordance with that of the Indian ai 



* An Essay on the Epidemic Cholera of India. 
' Clinical lUustrations of the More Important Diseases 
Bengal, p. 10. 
» 3id, p. 37. 
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thorities. Thus, Magendie, describing cholera 
as he saw it in Paris in 1832, makes the fol- 
lowing statement : ^ Some patients have no 
evacuations, insomuch that one is obliged to 
excite them ; for the evacuations, though as- 
sociated with the disease, are not one of the 
most serious symptoms; and those patients 
who have had copious evacuations have been 
more easily treated than those who have had 
none. This is a remark which has been 
made by many physicians/ ^ 

Mr. French states, among other reasons for 
believing that the intestinal discharges are 
salutary, that while * cholera, in its most in- 
tense form, produces death instantly without 
discharges, all those who recover from its at- 
tack experience the peculiar discharges more 
or less.* And, again, in favour of the same 
view, he says, is ^the ultimate recovery of 
persons who have continued in a state of col- 
lapse for a considerable length of time, often 
extending to a period of three days, and who, 

* Le9ons but le Cholera Morbus. 
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in aJl instances, sustained enormous dis- 
charges/ * 

Dr. Gull,^ cites the evidence of several 
practitioners to the effect that, in many- 
cases, the ^evacuations appeared to be wholly 
insufficient to account for the fatal collapse.' 
And one case which came under Dr. Gull's 
observation, affords a striking illustration of 
the same principle. ^On a post mortem 
examination, the large intestines contained 
healthy faeces; whilst in the upper two-thirds 
of the small intestine, the mucous membrane 
presented the ordinary changes induced by 
the cholera process, and the rice-water effu- 
sion was abundant.' Dr. Gull adduces this 
case to show that ^cholera sicca^ in a strict 
sense, does not occur ; for although the dis- 
ease maybe fatal without any evacuation, the 
intestines after death, in such cases, have 
been found to contain the rice-water fluid.' 
It can scarcely be doubted, however, that 

* The Nature of Cholera Investigated. 

* Eeport on the Morbid Anatomy and Pathology of Cholera, 
published by the Koyal College of Physicians in 1 863. 
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when, as in this case, the purging has been 
insufficient to remove the fsecnlent contents 
of the large intestine, the loss of fluid must 
have been out of aU proportion less than in 
most cases in which recovery takes place. 
And Dr. Gnll, in another part of his report,* 
admits that * the intensity of the symptoms 
is often in no inconsiderable degree greater 
than can be accounted for by the amount of 
the eflFasion.* 

With respect, then, to the question whether 
there is any direct relation between the loss 
of fluid by purging and the symptoms of col- 
lapse, we have a large ampunt of concurrent 
testimony to the effect that no such relation- 
ship exists. 

Even admitting that there were a direct 
and constant relationship between the loss of 
fluid and the degree of collapse, further evi- 
dence would still be required to prove that 
they stand to each other in the relation of 
cause and effect. It might be that they are 

' Report on the Morbid Anatomy and Pathology of Cholera, 
p. 211, published by the Royal College of Physicians in 1863. 



10 THE NATUEE AND 

only the eflfects of one common cause, which 
while, on the one hand, it gives rise to col- 
lapse, on the other excites vomiting and 
purging. How far this may be the case, we 
shall have to consider hereafter. In the 
meantime, it must, I think, be conceded, 
that the evidence of there being an inverse 
rather than a direct ratio between the degree 
of coUapse and the loss of liquid by vomiting 
and purging, is fatal to the hypothesis so 
generally received and acted upon, that cho- 
leraic collapse is caused by the drain of liquid 
from the blood. 
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SECTION n. 

ABE THJl SYMPTOMS OF COLLAPSE SUCH AS AN EXCES- 
SIVE DRAIN OF LIQUID FROM THE BLOOD WOULD 
BE LIKELT TO GIVE EISE TO ? 

With reference to the hypothesis that the 
characteristic symptoms of choleraic collapse 
are caused by the loss of the watery consti- 
tuents of the blood, we have next to inquire, 
whether the syrnptome of collapse cure such as 
cm excessive dradn of fluid from the blood 
would he likely to produce. 

Now, what is the condition of a patient 
who has suffered a profuse drain from the 
blood, whether of water alone or all the 
blood-constituents? What is the effect of 
a copious hsemorrhage, of a profase and long 
continued leucorrhoea, of prolonged lacta- 
tion, of excessive purging, whether the re- 
sult of disease or of medicine ? Is not the 
condition of a patient who has been ex- 
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hausted by such, means, of the nature of 
syncope? There are a small and frequent 
pulse, a pallid skin, dimness of sight, and 
timiitus OAirium : these symptoms being 
much increased by the erect posture; 
and, in extreme cases, the head cannot be 
raised from the pillow, even for a moment, 
without the occurrence of syncope. For a 
patient in this condition to walk or stand, 
or even to sit up, is simply impossible. 
Now, there is something in the collapse of 
cholera which is essentially different from 
the mere exhaustion which leads to syn- 
cope. In fact, almost the only symptom 
which is common to the two conditions is 
the extreme smallness and feebleness of the 
pulse. 

One great distinction consists in the re- 
markable blueness, coldness, and other 
symptoms indicating that during the col- 
lapse of cholera the aeration of the blood 
is greatly interfered with; while no such 
symptoms of obstructed respiration occur in 
ordinary cases of exhaustion from excessive 
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purging. Another great and obvious dis- 
tinction is this : that whereas a patient ex- 
hausted by a drain of fluid from the blood, 
and therefore verging on syncope, is un- 
able to assume the erect posture without 
losing at once his pulse and his conscious- 
ness, a patient in the collapse of cholera, 
whose skin is blue and icy cold and whose 
pulse is imperceptible or extremely small 
and feeble, is often able to stand up with- 
out becoming faint, and even to walk a 
distance which must require a considerable 
amount of muscular exertion. 

This is a fact alluded to by several 
authors ; and no one can have watched 
cases of the disease without having ob- 
served the surprising amount of muscular 
exertion of which even a cold and pulse- 
less patient is capable. It is scarcely ne- 
cessary to quote authorities for this state- 
ment; but I will refer to one in illustra- 
tion of what has been advanced. 

Scot says : ^ * Instances are not wanting of 
* Eeport on the Epidemic Cholera, p. 24. 
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from extreme prostration consequent on a 
drain of fluids from the blood are ever 
known to occur; nor, from the nature of 
things, is it possible that a great loss of 
blood-constituents can be restored with such 
extreme rapidity. 

The natural and obvious inference from 
these facts appear to be, that there is an 
essential difference between the condition 
of a patient who has been exhausted by a 
profase drain from the blood, and that of one 
in collapsp with cholera. It is, therefore, 
incumbent on those who maintain that 
choleraic collapse is due to the loss of fluid 
by the intestinal canal, to explain, if they 
can, the remarkable differences which have 
here been pointed out between the symp- 
toms of collapse and those of ordinary syn- 
cope. 
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SECTION nL 

DOES THE EFFECT OF VAEIOUS AND OPPOSITE MODES 
OP TREATMENT ON THE SYMPTOMS OF COLLAPSE 
AFFORD ANY SUPPORT TO THE THEORY THAT A 
DRAIN OF LIQUID FROM THE BLOOD IS THE ESSEN- 
TUL OB THE CHIEF CAUSE OF THAT CONDITION? 

We have shown in the two previous sec- 
tions that two classes of facts stand in bold 
opposition to the theory that the collapse 
of cholera is due to a drain of liquid from 
the blood. We have seen that there is no 
such direct relation between the degree of 
collapse and the amount of liquid dis- 
charged from the blood as must exist if 
the hypothesis in question were true. We 
have also seen that the symptoms of col- 
lapse differ essentially from those which an 
excessive drain of fluid from the blood is 
known to produce. We have now to inquire 
whether the effect of va/rious and opposite 
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modes of treatment upon the symptoms of 
collapse affords support to the theory that a 
drain of liquid from the blood is the essen- 
tial or the chief cause of that condition. • 

The Effect of Alcoholic Stimulants, The 
condition of a patient in collapse — cold and 
pulseless, and apparently exliansted — is one 
which naturally suggests the use of stimu- 
lants. Any one who has witnessed the speedy 
improvement in the pulse and in the other 
symptoms which usually foUows the adminis- 
tration of wine or brandy to a patient who 
is fainting from loss of blood or exhausted 
by excessive purging, might reasonably ex« 
pect to obtain similar results from the same 
means in the coUapse of cholera. Accord- 
ingly, stimulants have been given, and given 
freely and boldly; and the result has been 
a very general conviction that in the stage 
of collapse they are not only useless, but 
positively injurious. Again and again have 
I seen a patient grow colder, and his pulse 
diminish in volume and power, after a dose 
of brandy, and apparently as a direct re- 
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suit of the brandy. Dr. Gull* states ttat, 
^although opium and diffusible stimuli — 
brandy, camphor, and ammonia — were use- 
ful at an early stage of the disease, as col- 
lapse set in, they not only failed to pro- 
duce any &vourable result, but often aggra- 
vated the symptoms.' 

Dr. Paine, who has given an admirable 
description of cholera and its treatment in 
1832, writes thus of stimulants :^ ' We have 
seen no benefit from their liberal usq, and it 
is even doubtful whether they contribute 
much in any quantities. It requires the 
conviction of experience, however, to enable 
us to abstain from their use, and to resist 
the impulse to apply them to the dying 
spark.' 

The very general conviction as to the 
worse than uselessness of alcoholic stimu- 
lants in the collapse of cholera is the more 



* Eeport on the Morbid Anatomy and Pathology of Cholera, 
p. 185. 

* Letters on Cholera Asphyxia as it has appeared in New 
York, p. 42. 

c2 
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to be reKed upon, inasmuch as it has been 
forced upon men's minds in opposition to 
preconceived notions and prevailing theories. 
The action of stimulants in the collapse of 
cholera being obviously very different fix)m 
their influence upon patients who have been 
exhausted by the loss of blood-constituents, 
we infer that syncope and choleraic collapse 
are pathological conditions essentially dif- 
ferent; and this conclusion is confirmed in 
a most striking manner by the effect of 
other modes of treatment. 

The Effect of Venesection on the Symptoms 
of Collapse. It is scarcely necessary to assert 
that no sane practitioner would think of ab- 
stracting blood from a patient who has been 
reduced to a state bordering on syncope by 
any of the common sources of exhaustion 
which have before been referred to (p. 11). 
It is obvious that the loss of blood in such 
cases might be attended with perilous and 
even fatal results. But what has been the 
effect of venesection in not one or two, but in 
a large number of cases of cholera, and in the 
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hands of many dififerent practitioners ? Has 
the effect of this treatment been such as to 
afford support to the theory that collapse 
results from loss of liquid? or has it been 
to add to the cumulative evidence which 
stands opposed to that theory? We will 
endeavour now to answer these questions. 

It is in the writings of the Indian prac- 
titioners that the largest amount of evidence 
is to be obtained as to the influence of blood- 
letting in cholera. Scot makes the following 
remarks on this subject^ : * The abstraction 
of blood, unless as an antispasmodic, is a 
remedy so little indicated by the usual symp- 
toms of cholera, that its employment in the 
cure of this fatal disease has afforded a signal 
triumph to the medical art. It requires no 
common effort of reasoning or reflection to 
arrive at the conclusion that, when the 
powers of life appear to be depressed to 
the lowest degree, the pulsation of the heart 
all but extinct, the natural heat of the body 
gone, and the functions of the system sus- 

* Eeport on Epidemic Cholera, p. Iviii. 
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pended, and incapable of being revived by 
the strongest stimulants, tbe abstraction of 
blood might yet prove a remedy against a 
train of symptoms so desperate. Few re- 
medies/ he says, ^ on a fair trial, have been 
more generally and unequivocally advocated 
than free blood-letting; and the most that 
has been urged against it is, that it is not 
always successful/ He then quotes reports 
from medical officers furnishing very striking 
testimony to the benefit of bleeding in cases 
of extreme collapse. 

Annesley states (quoted by Scot, p. Ix): 
'In place of syncope being produced by 
bleeding, in the cases which I have treated, 
the pulse has invariably improved, and the 
feelings of faintness and debility disap- 
peared.* 

Bell makes the following statement * : 
' The effect of blood-letting would indeed 
sometimes appear almost miraculous. A 
patient will be brought in in a cot, unable 

* Treatise on Cholera Asphyxia, p. 118. 
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to move a limb, and, but that he can speak 
and breathe, having the character, both to 
touch and sight, of a corpse, yet wiQ he, 
by free venesection alone, be rendered, in 
the course of half an hour, able to walk 
home with his friends/ 

Rogers gives the following description of 
the effects of venesection by a medical man 
who was himself the patient^ : * There was 
a sensation which I am at a loss to describe, 
as if my heart was ceasing to beat, and a 
dread of suffocation ; this sensation was in- 
stantly relieved by bleediag, and I recovered 
immediately,' 

The following striking case is recorded 
by Sir Eanald Martin^: * On visiting my' 
hospital in the morning, the European far- 
rier-major was reported to be dying of cho- 
lera. I found that during the night he had 
been drained of all the fluid portion of his 



* Reports on Asiatic Cholera in Regiments of the Madras 
Army, by Samuel Rogers, p. 259. 

* The Influence of Tropical Climates on European Consti- 
tutions, 6th ed., p. 349. 
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blood. His appearance was surprisingly 
altered ; his respiration was oppressed ; the 
countenance sunk and livid; the circulation 
flagging in the extremities. I opened a vein 
in each arm, but it was long ere I could 
obtain anything but trickling of dark treacly 
matter. At length the blood flowed; and 
by degrees its darkness was exchanged for 
more of the hue of nature. The farrier was 
not of robust health ; but I bled him largely 
when he, whom but a moment before I 
thought a dying man, stood up and ex- 
claimed, "Sir, you have made a new man 
of me." He is still alive and weU.' 

Now, let me ask, is it possible to recon- 
cile facts of this kind with the theory that 
the collapse of cholera results from a loss 
of the liquid constituents of the blood ? If 
Sir E. Martin's hypothetical statement, that 
his patient * had been drained of aU the fluid 
portion of his blood,' were an accurate ex- 
pression of facts, can we conceive it pos- 
sible that he could have ^ made a new man ' 
of him by abstracting largely the blood which 
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remained in the yessels ? I maintain that 
the numerons well authenticated instances 
of great and immediate and permanent re- 
lief by means of venesection in the collapse 
stage of cholera, are utterly and hopelessly 
irreconcilable with the hypothesis in question. 
The Effect of Pwrgatives. K the symp- 
toms of collapse were due to the drain of 
liquid fix)m the blood, and its escape by 
the intestinal canal, it would seem to be 
impossible that the symptoms of collapse 
should pass away while the drain of liquid 
by vomiting and purging is continually 
going on. It would seem, too, that the 
action of purgatives during the state of 
coUapse must greatly increase the mortality. 
I do not here propose to consider the 
merits of the purgative plan of treatment. 
I wish only to refer to the indisputable 
fact that there are on record numerous well 
authenticated instances of recovery from 
coUapse, while the intestinal discharges 
were encouraged by repeated doses of emetic 
and purgative medicine. And, further, I 
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challenge the advocates of the theory which 
I am endeavouring to refute, to refer to a 
single case of recovery from coUapse in 
which the intestinal discharges have not 
continued, in a greater or less degree, while 
the symptoms of collapse were passing off. 
If the theory in question had a basis of 
truth, the cessation of the intestinal dis- 
charges must always, and of necessity, pre- 
cede recovery from collapse. 

During the early part of the cholera 
epidemic of 1849, all the cases of cholera 
admitted into King's College Hospital were 
treated by liberal doses of brandy and opium. 
Under this mode of treatment, the mortality 
was very great. The treatment was then 
entirely changed; brandy and opium were 
discontinued; and large quantities of salt 
and water were administered. The effect 
of this treatment was to excite frequent 
vomiting, and certainly not to check, but 
rather to increase, the purging; and the 
result was a much larger proportion of 
recoveries than under the previous mode of 
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treatment. I had no share in conducting 
the treatment on that occasion; bnt I was* 
greatly struck by the dififerent eflPects of 
the two opposite modes of treatment. I 
was also deeply impressed by observing 
that, during that epidemic, the arrest of 
the purging by opiates was in several in- 
stances followed by the worst symptoms of 
coUapse; and a painful question arose in 
my mind, whether the collapse in such 
cases was not a direct result of the arrest 
of the purging. 

At the commencement of the last epi- 
demic — ^that of 1854 — I had arrived at the 
conclusion that the commonly received 
theory of choleraic collapse is erroneous. 
I had the chief charge of the hospital 
during the whole period of the epidemic; 
and I gave emetics and purgatives to all 
the patients who came under my care. I 
have since published full particulars of all 
my cases.^ I am convinced that in many 

' On Epidemic Diarrhoea and Cholera : their Pathology and 
Treatment. With a Eecord of Cases. Longmans and Co. 
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instances I gave an excessive quantity of 
castor-oil ; yet the result was a mortality, to 
say the least, below the average mortality 
in cases of equal severity. During that 
epidemic, many cases of choleraic diarrhoea 
came under my observation — cases in which 
there were vomiting, bilious purging, and 
cramps. These were all treated by castor- 
oil, without opiates. They aU recovered; 
and not one case so treated passed into 
collapse. Several of the medical officers, 
pupils, and nurses, and a considerable num- 
ber of patients who were in the hospital 
for other diseases, had the premonitory 
symptoms of cholera. All were treated in 
the same way, and aU recovered. In con- 
trast with this most satisfactory result, 
stands the fact that, during the previous 
epidemic of 1849, several inmates of the 
hospital, nurses and patients, having been 
seized with choleraic symptoms, and being 
promptly treated by opiates, passed into a 
state of collapse and died. 

I see no way in which the facts here 
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stated can be reconciled with the hypothesis 
that the worst symptoms of cholera result 
from the loss of liquid, and that the main 
object of treatment is to check the vomit- 
ing and purging. 

The Effect of Injecting Hot Saline Solutions 
i'ivto the Veins, It is well known that the 
injection of a hot saline fluid into the veins 
during the coUapse of cholera has often 
been followed by great temporary relief. 
The pulse improves ; the temperature rises ; 
the countenance becomes natural ; the voice 
recovers its strength ; and, in short, all the 
worst symptoms speedily disappear — ^usually, 
however, to return with all their former 
severity within a very short time. The late 
Dr» Mackintosh of Edinburgh, during the 
summer of 1832, injected the veins of 156 
patients, of whom only twenty-five recovered. 
There are probably but few practitioners 
who now expect any practical benefit from 
this mode of treatment — few who would 
consider it right to repeat this experiment. 
But there are many pathologists who main- 
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tain that, since all the symptoms of collapse 
speedily disappear aflber the injection of a 
certain quantity of liquid into the veins, 
this experiment proves conclusively that the 
symptoms which previously existed must 
have resulted from the loss of a liquid simi- 
lar in character to that which the opera- 
tion restores to the blood. I believe, how- 
ever, that the true explanation of the 
manner in which the hot saline injections 
afford the surprising temporary relief which 
they are acknowledged to have done, has 
been missed; and that rightly interpreted, 
the results of this experiment afford as little 
support to the hypothesis that coUapse de- 
pends on loss of fluid, as do the effects of 
other modes of treatment to which refer- 
ence has already been made. 

In a future section I will give what I 
believe to be the true pathology of collapse ; 
and then I hope to explain the mochis 
operandi of the saline injection into the 
veins. 

Before attempting to give what I believe 
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to be the true interpretation of the symp- 
toms of cholera, I have thought it desirable 
to direct attention to some of the facts and 
arguments which are opposed to the com- 
monly received theory. There is so much 
of the superficial appearance of truth in 
the theory which explains the symptoms of 
coUapse by the loss of the watery portion 
of the blood, that the practice of giving 
opium and other astringents to arrest the 
intestinal discharges will continue more or 
less, in spite of failure and disappointment, 
until it can be clearly shown that the state 
of coUapse has an entirely different origin 
and cause from that which the theory in 
question assumes. 
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SECTION IV. 

A GENERAL VIEW OP THE PATHOLOGY OF CHOLERA. 
SOME POINTS OF ANALOGY BETWEEN CHOLERA AND 
SMALL POX. 

In previous sections, I have adduced some 
facts and arguments adverse to the com- 
monly received theory that the worst symp- 
toms of cholera are mainly due to the drain 
of water from the blood by vomiting and 
purging. If this theory be erroneous, it is 
of incalculable importance that it should be 
discarded; for it is unquestionable that it 
has had immense influence on the treatment 
of cholera, as well as on the estimate which 
men have formed of the effect of various 
modes of treatment. Let a practitioner be 
thoroughly persuaded that the essential 
cause of choleraic coUapse is a drain of 
liquid from the blood, and it wiU be difficult 
to convince him that opium and astringents 
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can do liami, or that an emetic or a pur- 
gative can do anything but harm in the 
treatment of that disease. 

A recent writer in the Lancet, Oct. 21st, 
p. 461, says: *Were we a cholera patient, 
we should pray to be delivered from men 
who have only one idea.' Yet it is manifest 
that this writer is of the class from which he 
would pray to be delivered. His one idea 
is, that the secretions are suppressed ^for 
want of serum; and that by supplying the 
materials of this, and by the use of means 
that shall act astringently, we are taking 
the best means to restore secretions.' 'What 
does it avail to refer one, whose mind is thus 
prepossessed by a theory, to such facts as 
are contained in the very interesting paper 
by Mr. Watkins, published in a recent num- 
ber of the British Medical Journal, Oct. 28th, 
p. 445 ? Mr. Watkins there states that, in 
1854, the deaths under various modes of 
treatment^ but mostly with opium, having 
been more numerous than the recoveries, at 
a period, too, when Hhe epidemic was in-* 

D 
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creasing both, in the number of cases and in 
severity/ he treated twenty-one cases by re- 
peated doses of castor oil ; and, of the cases 
thus treated, nineteen recovered. About the 
same period his colleague. Dr. Lett,^ treated 
seven cases by fiiU doses of opium, and 
'every case had died.' What wiU be said 
of facts like these by a man whose one idea 
of the treatment of cholera is, that loss of 
fluid is to be counteracted by astringents 9 
He wiU probably argue, that those who re- 
covered while taking purgatives did so in 
spite of an erroneous and mischievous treat- 
ment ; while those who died under the opiate 
treatment succumbed to the disease in spite 
of a treatment which was theoretically cor- 
rect, and which ought, therefore, to have 
saved them. 

I am convinced, frojn a careftil study of 
the history and literature of cholera, that 
there wiU be no general agreement as to the 
treatment of the disease until we have freed 

* The case of Dr. Lett himfielf is one of peculiar and most 
painful interest. 
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ourselves from erroneous theories as to its 
pathology and the relation of its symptoms 
to each other. With this conviction, I pur- 
pose now to set forth, as clearly yet as briefly 
as I am able, certain facts and conclusions 
regarding the pathology of cholera which ap- 
pear to me to be weU established. 

That the symptoms of cholera result from 
a morbid poison^ which may enter the blood 
either through the lungs or through the 
gastro-intestinal canal, is a point so gene- 
rally admitted, that I will not now stop to 
discuss the question, or to adduce any of the 
numerous facts upon which this view is 
based. 

The most constant and characteristic ef- 
fect of this poison is to excite a copious 
secretion from the mucous membrane of the 
stomach and bowels. This secretion is 
tinged with bile before collapse comes on, 
and again after collapse has passed off; 
while during the stage of collapse it has the 
characteristic rice-water appearance, and 
bile can be detected only by chemical tests. 

d2 
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The vomiting and purging constitute the 
means by which the morbid secretions are 
eliminated from the alimentary canal. 

It is certain that the cholera stools con- 
tain some poisonous materials by which the 
disease may be communicated. One fact 
confirmatory of this view is the frequency 
with which washerwomen and their families 
have suffered from coming in contact with 
the soiled linen of cholera patients. It is 
probable therefore, that the poison is elimi- 
nated through the gastro-intestinal canal. 
It is also probable that the secretion from 
the mucous membrane of the digestive 
canal, together with the vomiting and purg- 
ing, are as much parts of the natural process 
of cure as is the eruption on the skin in the 
case of small-pox. This, at any rate, is cer- 
tain, that, as no patient ever yet recovered 
from small-pox without the appearance of 
the characteristic eruption, so no sufferer 
from cholera was ever known to get well 
without more or less of vomiting and 
diarrhoea. , 
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As, in the worst and most malignant 
forms of small-pox, the patient may die of 
blood-poisoning before the rash appears, so, 
in the worst and most malignant cases of 
cholera, he may die of coUapse without 
either vomiting or purging, or with little of 
either. There is no direct relation, as we 
have seen^ between the degree of collapse 
and the amount of vomiting and purging — 
often rather an inverse ratio between 
them. 

There is yet one more point of analogy 
between smaU-pox and cholera. As the 
variolous eruption, which is unquestionably 
curative, may yet by its yery abundance be 
fatal through its destructive influence on the 
skin, so the choleraic secretions may be so 
copious as to kill by exhaustion. Death 
by exhaustion is certainly not a common 
result of cholera ; yet, with the known pos- 
sibility of such a result, a rational elimina- 
tive treatment, while it endeavours to free 
the stomach and bowels from the morbid 

* Section i, p. 1 et seq. 
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secretions whicli have been spontaneously 
poured into them, makes no direct attempt 
to increase the amount of excretion from the 
blood. 

It has been suggested by some writers, 
that the analogy of smaU-pox and its treat- 
ment affords an argument against the 
eliminative treatment of cholera. It is said, 
with truth, that when the treatment of 
small-pox was conducted on the theoretical 
principle of assisting the development of the 
pustules and so the elimination of the 
poison, by keeping the patient in a close 
and heated atmosphere, the mortality of 
the disease was nmch increased. It would 
have been strange indeed if the mortality 
had not been increased by such a mode of 
treatment; but it is a result of shallow 
observation and reasoning, to infer that 
there is any analogy between that mode ,of 
treating smaU-pox and the use of emetics 
and purgatives in cholera. The unhappy 
sufferer from smaU-pox, who was covered 
with heaps of bed-clothes and confined in an 
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artificially-lieated and poisonous atmosphere, 
with, closed doors and windows, was not only 
deprived of the refreshing influence of cool and 
pure air, but he was compelled to inhale 
again through his lungs the morbid poison 
which had escaped from his skin. This 
treatment was the exact opposite of elimi- 
native. To eUminate is to put e limine^ or 
out of the door; but this irrational treat- 
ment rendered elimination impossible, by 
closing the doors and windows through 
which the poison might have escaped. 

So far from there being any analogy be- 
tween this destructive mode of treating 
small-pox and the treatment of cholera by 
emetics and purgatives, the analogy would 
be much closer with an opposite mode of treat- 
ment — one by which a cholera-patient should 
be made to swallow his own evacuations, 
or one which approaches very near to this 
in its results; namely, that which has for 
its object to restrain the evacuations by 
opium and astringents, thus increasing the 
risk of the morbid secretions being reab- 
sorbed into the blood. 
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There is no known cure for cholera — 
there probably never will be; but, as the 
cooling treatment of small-pox which, in 
spite of violent opposition, was first intro- 
duced by Sydenham, materially lessened 
the mortality from that terrible disease, so 
the general adoption of an eliminative treat- 
ment of cholera — ^by means of emetics, 
nuld purgatives, and copious draughts of 
water — ^would, I am persuaded, do much to 
lessen the mortality from this great modem 
scourge. 

The analogy of smaU-pox and the results 
of the two opposite modes of treating that 
disease, are certainly in favour of, and not 
opposed to, this view, as some writers have 
too hastily assumed. 
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SECTION V. 

THE SYMPTOMS AND PATHOLOGY OF CHOLERAIC 

COLLAPSE. 

• 

The symptoms of choleraic collapse are so 
well known as to need no minute descrip- 
tion. The most important and characteristic 
of them are the following: coldness and 
blueness of the skin; great diminution of 
the volume and force of the pulse ; shrink- 
ing of the features, with a corpse-like sink- 
ing of the eye-baUs; more or less hurry 
and difficulty of breathing, with a short, dry 
cough ; a peculiar feebleness of the voice ; 
coldness of the tongue and breath ; a sen- 
sation of burning heat in the epigastric 
region ; great thirst ; more or less complete 
suppression of bile and urine ; vomiting and 
purging of a rice-water fluid; torpor and 
drowsiness in a variable degree, but with- 
out delirium ; and, lastly, cramps in the 
muscles. Most of these symptoms are pre- 
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sent in every case of collapse; some, how- 
ever, may be absent. 

What is the pathological explanation of 
this remarkable train of symptoms ? The one 
great central fact is this, that, dvHng the 
state of collapse, the passage of hlood through 
the Iwrigs from the right to the left side of 
the hea/rt is, in a greater or less degree, im- 
peded. Let us now consider the evidence 
of there being this impediment to the pul- 
monary circulation ; and let us endeavour to 
ascertain the probable cause and consequences 
of this obstruction to the flow of blood. 

Very conclusive evidence as to the ex- 
istence of impeded pulmonary circulation 
during life is afforded by the appearances 
observed in the heart, blood-vessels, and 
lungs after death. The post mortem appear- 
ances within the chest have been described, 
with more or less minuteness, by several 
authors ; but by no one, I believe, with so 
much care and accuracy as by Dr. Parkes.^ 

' Eesearches on the Pathology and Treatment of the Asiatic 
OP Algide Cholera. 
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In the great majority of cases in wliicli 
death has occnrred during the stage of col- 
lapse, the right side of the heart and the 
pulmonary arteries are filled, and sometimes 
distended, with blood ; while the left cavities 
of the heart are generally empty, or contain 
only a small quantity of blood ; the auricle 
being partially and the ventricle completely 
and firmly contracted. The tissue of the 
lungs is, in most cases, of pale colour, dense 
in texture, and contains less than the usual 
amount of blood and air. With respect to 
the extremely ansemic condition of the lung, 
when death has occurred during the stage 
of collapse, there is an entire agreement 
amongst those authors who have most ac- 
curately described the post mortem appear- 
ances. There is something surprising, as 
Briquet and Mignot observe,' in the contrast 
between the almost constant occurrence of 
this extremely anaemic condition of the lung, 
from which scarcely even a few drops of 

* Traits Critique et Analytique du Cholera Morbus. 
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blood flow when the tissue is cut, and the 
hypersemia of most of the other viscera. 

There is a remarkable contrast, too, be- 
tween this aneemia of the lung when death 
has occurred during collapse, and the great 
engorgement of the lungs which is abnost 
invariably found when death occurs in the 
febrile stage which often follows reaction. 

Now, it is evident, from the appearances 
here described that, during the stage of 
collapse, there is an arrest of blood in the 
branches of the pulmonary artery hefore it has 
reached the pulmonary capillaries (see frontis- 
piece). The arrest at this point explains the 
remarkable ansemia of the texture of the lungs, 
during collapse, whUe the hypersemia of the 
lungs after reaction is due to engorgement 
of the pulmonary capillaries. Before I at- 
tempt to explain this remarkable arrest of 
blood, it may be well to allude briefly to cer- 
tain phenomena in the living but collapsed 
patient which afford confirmatory evidence 
that the pulmonary circulation is greatly 
impeded. 
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The impeded flow of blood through, the 
lungs resulting, as it must, in a very 
scanty supply of blood to the arteries, 
accounts for the character of the pulse in 
cholera. It accounts, too, for the fact that 
the pulse has often been observed to increase 
in power and volume under the influence of 
venesection, which, by relieving the over-dis- 
tension of the right cavities of the heart, 
increases their contractile power." 

Another appearance which receives ex- 
planation from the small stream of blood in 
the arteries, is that of the shrinking of the in- 
teguments, and especially the collapse of the 
features and the sinking of the eye-balls. 
The eyes of a patient in deep collapse are 
often as much sunk as those of a corpse ; and 
the chief cause of this, in the case of both the 
cholera-patient and the corpse, is the more or 
less complete emptiness of the branches of 
the ophthalmic artery. 

> See Dr. Eeid's essay, On the Effects of Venesection in 
Kenewing and Increasing the Heart's Action under Certain 
Circumstances. 



46 THE KATUEB AND 

That the arterial stream during collapse is 
reduced to a minimiiin, is proved by the fe.ct 
that arteries of considerable size have been 
opened during life without the escape of 
blood. Magendie states^ that, on one occa- 
sion, he cut across the temporal artery of a 
patient in collapse and no blood escaped. 
(*I1 ne s'ecoula pas une goutte de liquide') 
Scot says* that the temporal artery having 
been frequently opened * little or no blood 
could be obtained, the artery merely emptying 
itself in a languid stream, not in a jet, and 
then collapsing.' He also states that a sur- 
geon, despairing of other means, cut down 
upon the brachial artery ; but so completely 
had the circxdation failed, that no blood 
flowed.' 

While, therefore, the small and feeble 
pulse, the collapse of the features, and the 
occasional absence of haemorrhage from a 
wounded artery, are explicable on the sup- 
position that the arteries receive a very 

* Le9ons sur le Cholera Morbus, p. 21. 
^ Op. cit., p. XXX. 
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scanty supply of blood, these phenomena 
afford evidence confirmatory of that derived 
from post mortem appearances, that during 
the stage of collapse the passage of blood 
through the lungs is much impeded. 

It appears, then, that, during the 
stage of collapse, the blood which is sent 
into the pulmonary artery is, in great part, 
arrested in the minute branches of the artery 
before it reaches the capillaries of the lungs. 
What is the cause of this arrest of blood? 
Some writers have suggested that the blood 
has been rendered so thick by the loss of 
serum, that it cannot pass through the mi- 
nute vessels. This theory is scarcely de- 
serving of a moment's consideration. It is 
entirely at variance with the fact before 
referred to (Sec. I.), that there is no direct re- 
lation between collapse and loss of fluid by the 
bowels; and again, with the fact that the 
state of collapse passes off, whUe loss of 
fluid by purgiQg 6ontuiues, and while, there- 
fore, the thickening 'of the blood which, ac- 
cording to this theory, has stopped its 
passage through the lungs, should be con 
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tinually increasing (Sec. III.). The sudden- 
ness with which collapse often occurs, is quite 
inexplicable by the theory that thickening 
of the blood through loss of its water is the 
cause of that condition. In illustration of 
the sudden occurrence of coUapse, I may re- 
fer to the following passages in Sir WiUiam 
Burnet's Report on Cholera m the Black 
Sea Fleet in 1854. * The first to be attacked 
were men abeady on the list for diarrhoea, 
several of whom fell into a state of coUapse 
one after the other; but, about the same 
time, robust healthy men, who had fallen 
suddenly down in a state of collapse, began 
to be brought in from various parts of the 
ship (the Britannia) y even from the yards, 
where they were seized while reefing sails.' 
And the surgeon on board the Albion re- 
ported that *the attacks in many instances 
were so sudden, that many men fell as if they 
had drunk the concentrated poison of the 
upas-tree.' The supporters of this theory 
of blood-thickening as the cause of collapse 
would have us believe that, in the course of 
a few minutes, the blood of these robust 
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men had become so thickened by the loss of 
water as to be incapable of transmission 
through the miriute vessels of the lungs. I 
shall hereafter show that the thickening of 
the blood is a consequence and not a cause 
of the arrest of blood in the pulmonary 
arteries. 

I believe the true explanation of the ar- 
rest of blood ia the lungs to be this. The 
blood contains a poison whose irritant action 
wpon the muscular tissue is shown by the 
painful cra/mps which it occasions; the blood 
thus poisoned excites contraction of the rrms- 
cfular walls of the minute pulmonary arteries^ 
the effect of which is to diminish^ and in 
fatal cases entirely to arrest^ the flow of blood 
through the lungs. 

We have seen that the condition of the 
lungs after death during coUapse affords 
conclusive evidence that the arrest of the 
blood occurs, not in the capillaries, but in 
the branches of the pulmonary artery, be- 
fore the capillaries are reached by the blood. 
We know that the walls of the arteries are 
E 
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muscular, and that they haye the power of 
contracting upon their contents under the 
influence of a stimulus, such as cold, elec- 
tricity, or mechanical irritation. I suppose 
that no physiologist at the present day 
would deny that spasm of the arteries is as 
real a fact as spasm of the muscles.^ 

Many experiments and observations prove 
that contraction of the muscular walls of the 
arteries has great influence on the passage 
of their contents. For instance, it is a well 
known fact, that the tissues of an animal im- 
mediately after death cannot, without a force 
which endangers the integrity of the vessels, 
be injected with any of the coloured fluids 
which are commonly used for that purpose. 
The coats of the arteries, so long as their vital 
tonicity remains, contract upon their strange 

• The modem and most approved theory relating to the 
loss of consciousness which occurs at the commencement of 
an epileptic seizure^ is that it is due to * arrest of the cerebral 
circulation, owing to contraction of the vessels, through irri- 
tation propagated along the vaso-motor nerves from the 
medulla oblongata.' See Dr. Russell Reynolds on Epilepsy, 
p. 244. 
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contents, and impede the passage of the in- 
jection into the capillaries. 

Nearly a century ago, Hales* performed 
some ingenious experiments to demonstrate 
the power which arteries possess to control 
the flow of various liquids through them. 
His experiments were performed on animals 
recently killed; and he found that, while 
warm water passed very readily through the 
arteries, cold water, decoction of bark, and 
brandy, passed much more slowly. 

Some experiments performed by Blake^ 
on living animals bear upon this question. 
He found that a concentrated solution of a 
salt of soda, when injected into the jugular 
vein of a dog, killed the animal in less 
than a minute. On examination after death, 
the right side of the heart was found 
greatly distended, while the left contained 
only a little black blood. A few grains 
of nitrate of silver in solution destroyed life 

» Statical Essays, 1769. 

* Edinbnigh Medical and Surgical Journal, vols, liii., liv. 
andlvi. 

b2 
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in precisely the same way. The passage of 
blood through the lungs is arrested, and 
the animal dies with the right cavities of 
the heart distended, while the left cavities 
are nearly empty. 

The sudden arrest of the flow of blood 
through the lungs in consequence of the ac- 
cidental admission of air through a wounded 
vein in the neck or axilla has some relation 
to this subject. The entrance of air has 
usually been indicated by a peculiar gurgling 
sound in the wound, and the symptoms 
which rapidly follow are thus described :* 
^ Speedy occurrence of syncope,^ which is 
either preceded by a cry, with the expres- 
sion, "I die,'' "I am dead," "I suffocate," 
or by anxiety and tremblings. Or, without 
any such precursors, the syncope rapidly 
reaches such a degree that all consciousness 
is lost, and the patient falls down; cold 
sweat breaks out on the forehead; and, in 

* Dr. John Reid's Physiological, Anatomical, and Patholo- 
gical Researches, p. 653. 

2 Strictly speaking this is not syncope but a form of 
jasphyxia. 
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a quarter of an hour, sometimes sooner, 
sometimes later, lie is dead.' After death, 
both in the human subject, and in animals 
that have been the subjects of experiments, 
the right side of the heart is found to be 
much distended with frothy blood ; and the 
same mixture of air and blood is usually 
found in the pulmonary arteries. The left 
side of the heart is usually empty ; but a 
small quantity of frothy blood is occasion- 
ally found in the left cavities and in the 
aorta. The cause of death in these cases 
is the distension of the right side of the 
heart, which results from the impeded transit 
of frothy blood through the vessels of the 
lungs. Mr. Erichsen found, by experiments 
on a dog recently kiUed, that beaten bul- 
lock's blood, mixed with air, required nearly 
twice the pressure to drive it through the 
pulmonary vessels, that would suffice to drive 
unmixed blood through the lungs.* 

I have referred to these experiments in 
illustration of the general principle : 1, that 
' Edinburgh Medical and Surgical Journal, vol. bd. 
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the movement of blood through the lungs 
may be quickly arrested by the addition of 
some foreign ingredient to the blood; and 
2, that this arrest is probably due to the 
power which the arteries possess to contract 
upon their contents. 

We can now understand the sudden coming 
on of coUapse, and its sudden passing off. 
Eobust men falling down * as if they had 
drunk the concentrated poison of the Upas 
tree/ and recovering again almost as rapidly 
as ' patients who are resuscitated after sus- 
pension of animation from submersion in 
water' (see p. IS). 

The proof that the blood is arrested during 
the stage of collapse in cholera is, as before 
stated, partly the anatomical condition of 
the lungs after death, partly the symptoms 
observed during life. 

About two years siuce, I had under my 

care in the hospital a woman (S. B.) who 

was suffering from dropsy, the result of heart 

disease of long standing. On goiug through 

•aid one afternoon, I saw her sitting 
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up in bed as well as usual. In less than 
five minutes after I left her to go into 
another ward, I was sent for in consequence 
of her having become suddenly worse. I 
found her gasping for breath, cold, and 
pulseless, with a blue and shrunken appear- 
ance of the features, exactly resembling the 
collapse of cholera. I at first thought that 
she would die in a few minutes ; but she 
rallied in some degree, and lived forty-eight 
hours, during which time her dropsical legs 
became rapidly gangrenous. We found, as 
I had predicted, that, besides old standing 
disease of the mitral valve, there were firm 
fibrinous coagula in the branches of the pul- 
monary artery. The sudden obstruction of 
the pulmonary arteries by fibrine caused a 
state of collapse exactly resembling that of 
cholera.* 

The most interesting and conclusive evi- 
dence that arrest of blood in the lungs is 
the true key to the pathology of choleraic 

* Hospital Case-Book, voL xb:, p. 59. 



56 THE NATUBE AND 

collapse, is to be found in the simple yet 
complete explanation which it affords of all 
the most striking chemical phenomena of the 
disease — ^the imperfect aeration of the blood, 
the fall of temperature, the dark and thick 
appearance of the blood, and the suppression 
of bile and urine. 

Chemical Consequences of the Obstructed Flow 
of Blood through the Pulmonary Arteries. It 
is obvious that the stream of blood from 
the pulmonary capillaries to the left side of 
the heart is the channel by which the 
supply of oxygen is introduced into the 
system. One necessary consequence, then, 
of a great diminution in the volume of 
blood transmitted to the left side of the 
heart, must be that the supply of oxygen 
is lessened in a corresponding degree. This 
position probably will not be disputed by 
any one who will give the subject a mo- 
ment's consideration. Nor, again, can it 
be denied or doubted that certain obvious 
results must of necessity follow this limited 
supply of oxygen. 
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The combustion of those constituents of 
the blood which are normally subjected to 
the action of oxygen will be diminished in 
proportion to the deficiency of that gas; 
and thence follows simultaneously and of 
necessity a reduction of temperature, and so 
scanty a formation of urinary and biliary 
constituents, that, while the state of collapse 
continues, the functions of the kidneys and 
liver are virtually suspended. The blood at 
the same time has that black, thick, treacly 
appearance which is not peculiar to the 
collapse of cholera, but which is common 
to it with all diseases which are attended 
with a defective aeration of the blood. 
The blood has this character during the 
cold stage of a severe ague fit. Dr. Mack- 
intosh and others, who have bled patients 
during the cold stage of ague, describe the 
blood as flowing from the arm at first in 
a slowly trickling stream, beiag of a dark 
colour, and not coagulable.^ Dr. Dundas 

* See Mackintosh's Practice of Physic, vol. i, p. 86 et seq. 
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Thomson, who publislied an elaborate paper 
on the Chemistry of the Blood in cholera,* 
states that one specimen of blood from ' a 
patient who laboured under an affection of 
the mucous membrane of the air-tubes,' 
contained a greater excess of solids, in pro- 
portion to water, than he had found even 
in cholera-blood. 

The blood in cholera is black and thick 
only during the stage of coUapse; in other 
words, during the stage of pulmonary ob- 
struction and defective aeration. This state 
of the blood bears no relation to the loss 
of water; it comes on when the loss of 
water has been very trifling; it passes off 
rapidly, while loss of water by purging 
continues unchecked. It is simply a result 
of defective aeration, just as the thick and 
smoky flame of a lamp is a result of de- 
fective aeration. 

The chief constituents of bile and urine 
and carbonic acid are all results of oxida- 
tion ; none of them can be formed without 
* Med,-Cliir. Trans., vol. xxii, p. 67. 
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a large supply of oxygen. Suppression of 
bile and urine during the stage of collapse 
is a necessary consequence of the limited 
supply of o^gen which results from the 
obstruction in the lungs. The amount of 
carbonic acid expired during collapse is also 
much diminished.^ 

One fact confirmatory of the view that 
the very scanty formation of bile, urine, 
and carbonic acid during collapse is a result 
of the diminished supply of o^gen, is, that 
the secretion of milk contirmes apparently un' 
diminished. I have myself observed this 
fact, and it has been mentioned by several 
authors.^ Thus Magendie states that, one 
of his patients having been delivered of a 
child a few days before she was seized with 
cholera, the secretion of milk continued so 

* See on this point particularly, Troiing^s Clinical Illns- 
trations, etc., 2nd ed., p. 15. 

• See on this point Magendie, Legons sur le Cholera Mor- 
bus, 1832, p. 27 ; Dr. Hutchinson, History and Observations 
on Asiatic Cholera in Brooklyn, New York, in 1854, p. 10 ; 
Dr. Robertson, Edinburgh Monthly Journal, 1848, p. 393 ; 
and Dr. Gairdner, * On the Pathological Anatomy of Cholera,* 
Edinburgh Monthly Journal, July, 1849. 
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abimdaiit througlia first and a second collapse, 
which ended fatally, that it was necessary 
to empty the breasts, in order to relieve the 
pain which their distension occasioned. 
Now, if the other secretions are suppressed 
on account of the deficiency of water in 
the blood, why does the secretion of milk 
continue? Magendie says, because the 
blood reaches the breasts, and supplies the 
materials for their secretion, on account of 
those glands being nearer to the heart than 
the liver and kidneys, which, being at a 
greater distance, do not receive the supply 
of blood necessary for the discharge of their 
functions ! My explanation of this remark- 
able and instructive fact is simply this. 
The chief constituents of milk — casein, 
sugar, oil, and water — ^may be obtained 
from the blood without the addition of 
oxygen. The secretion of milk, therefore, 
continues during the stage of collapse; 
while the highly oxygenised secretions are 
suspended, their essential constituents being 
formed only in very minute quantities during 
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that stage, on account of the defective 
supply of oxygen. 

Explanation of the great temporary Belief 
resulting from the Injection of a Hot Saline 
Solution into the Veins, No theory of 
collapse can be considered complete which 
does not give a satisfactory explanation of 
the great temporary benefit which immedi- 
ately follows the injection of a hot saline 
solution into the veins. I have before re- 
ferred to this subject (p. 29), and I deferred 
my explanation until I had given some 
account of the phenomena of coUapse. 

I have adduced many fkcts and arguments 
in proof of the position that the essential 
cause of collapse is an arrest of blood in 
the lungs, occasioned by a spasmodic con- 
traction of the muscular walls of the pul- 
monary arteries. If this be the actual cause 
of collapse, we might, a priori, expect that 
for a time it would be removed by the in- 
jection of a hot fluid into the veins. The 
temperature of the fluid injected by Dr. 
Mackintosh varied from 106° to 120°^ but 
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he states that * the good effects of the in- 
jection were rapid in proportion to the heat 
of the solution/* The hot fluid, rapidly 
mixing with the blood in the right side of 
the heart and in the pulmonary artery, 
would, as it were, dilute the poisoned blood 
and render it less irritating, just as diluents 
render the urine less irritating to an in- 
flamed bladder or urethra. It is probable, 
however, that the chief action of the in- 
jection would be to relax the spasm of the 
minute arteries by its high temperature.^ 



» Op. cit., vol. i, p. 365. 

• Dr. Parkes, who tried the injection in some cases, appears 
to have obtained much less striking results from its employ- 
ment than Dr. Mackintosh and others describe. (Op. cit., p. 
219.) The probable reason of this is, that the temperature 
of his injection was too low. In one case, he says, it did not 
exceed 98°; while in another it was 'tepid.* In the other 
cases, the temperature is not stated. I think, therefore, that 
Dr. Parkes's failure to do much good by a tepid injection is 
confirmatory of my view, that the high temperature of the 
injection employed by Dr. Mackintosh and others had more 
influence than the mere mixture of water with the blood. I 
believe that the hottest room of the Turkish bath would 
quickly relax the spasm of the pulmonary arteries ; and so, 
if it did not cause faintiness, it might be a real help to re- 
covery. 
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Thus, the impediment to the circtilation 
being overcome, the blood rapidly flows on 
to the left side of the heart and the 
arteries, and the phenomena of collapse 
pass away with marvellous rapidity. The 
benefit, however, is of but short duration ; 
for the primary cause of the impeded cir- 
culation — ^namely, the poisoned condition of 
the blood — ^being still in operation, and the 
originally hot solution being cooled down by 
its diffusion through the entire mass of the 
circulating blood, the stream of blood 
through the lungs will soon again be ob- 
structed; and the patient thus passes into 
a state of collapse as profound as before 
and yet more hopeless. It appears, there- 
fore, that the hot saline injection into the 
veins, and the operation of venesection, 
when it rapidly relieves, as it often has 
done, the symptoms of collapse, have this 
effect in common, that they facilitate the 
passage of the blood through the lungs, 
and thus lessen that embarrassment of the 
pulmonary circulation which is the essential 
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cause of choleraic collapse. But, whereas 
the hot injections act by removing the im- 
pediment which results from spasmodic con- 
traction of the arteries, venesection acts 
by relieving over-distension of the right 
cavities of the heart, and thus increasing 
the contractile power of their walls. 

I now ask those pathologists who have 
hitherto thought that the temporary benefit 
following injections into the veins affords 
conclusive evidence that collapse results 
from loss of water, to consider whether 
the explanation here offered is not at least 
as probable, as complete, and as consistent 
with all the loiown facts of the problem, 
as that which is commonly received. 
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SECTION VI. 

STATEMENT OF FACTS IN CONFIRMATION OF THE HYPO- 
THESIS THAT A MORBID POISON IN THE BLOOD IS 
THE ESSENTIAL CAUSE OF CHOLERA. 

I HAVE before stated, p. 35, that the presence 
of a morbid poison in the blood, as the es- 
sential cause of cholera, is very generally 
admitted. There does, however, exist some 
scepticism with regard to this point; and 
therefore, it seems not undesirable to state 
briefly the chief facts and arguments which 
are in favour of the doctrine in question. 

Now, the proofs of the existence of mor- 
bid poisons are to be found mainly in the 
history of the diseases to which they give 
rise, and in the impossibility of giving a 
rational interpretation of the morbid phe- 
nomena without assuming the existence of 
some morbific agent. Neither chemistry 
nor the microscope has thrown any light 
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on the essential nature of morbid poisons. 
^ It is the human body/ as Dr. Carpenter 
well observes^ * which forms the appropriate 
testing-apparatus for morbid poisons ; and 
even if we could always obtain them in a 
separate state, and could subject them to 
chemical analysis, we should know much 
less of their most important properties than 
we can ascertain by observation of their 
actions in the system ; this alone affording 
the means of judging of their dynamical cha- 
racter, which is of far more importance 
than a knowledge of their chemical compo- 
sition.' 

The hypothesis, that a poison in the blood 
is the cause of the gastro-intestinal symp- 
toms of cholera, is supported by many analo- 
gous facts. For instance, vomiting and diar- 
rhoea not unfrequently result from breathing 
air which is contaminated by the exhalations 
from decomposing animal matter. Thus Dr. 
Christison states^ that M. Ollivier, ^ while 

* Human Physiology. 

' Treatise on Poisons, 4th ed., p. 636. 
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visiting a cellar where old bones were stored, 
was seized with giddiness, nausea, tendency 
to vomit, and general uneasiness ; and sub- 
sequently he suffered from violent colic, with 
profuse diarrhoea, which put on the dysen- 
teric character, and lasted for three days/ 

Breathing the air of the dissecting-room 
and the dead-house is a common cause of 
diarrhoea; and Mr. Simon^ remarks upon 
the instructive feet that, when a diarrhoea 
has been excited by dissecting animals 
whose flesh has a peculiar odour, this odour 
may sometimes be detected in the evacua- 
tions of the patient. Some years since, I 
was present while a medical friend examined 
the dead body of a patient who had die(7 of 
cancer of the bladder and bowel. The 
stench was singularly strong. Within a 
few hours, my friend was seized with diar- 
rhoea; and he noticed that his stools had 
the strong and peculiar odour which had 
pervaded the room when the body was being 
examined. In such cases as this we have 

* Lectures on General Pathology, p. 231. 
f2 
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conclusive evidence that foetid gases may 
pass, with the inspired air, through the 
lungs into the blood, and thence be elimi- 
nated through- the bowels. Can it be bene- 
ficial to prevent or retard that process of 
elimination? 

It has been proved by experiments on 
animals, that many of the symptoms of 
cholera may result from the injection of 
putrid matters into the blood. Mr. Henry 
Lee, in his Pathological and Surgical Ohser- 
vations, describes several experiments of the 
kind, which were followed by vomiting, diar- 
rhoea, difficult breathing, great prostration, 
and death. 

The remarkable arrest of blood in the 
branches of the pulmonary artery, which I 
have shown to be the essential cause of 
choleraic collapse, has its exact analogy in 
the arrest which is caused by the injection 
of certain salts into the blood, or by the ad- 
mission of atmospheric air into the veins.* 

Evidence of blood-poisoning in cholera' 

* See ante, pp. 61 and 62. 
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may be derived from a consideration of the 
symptoms of invasion^ as they have been 
called. The pathological theories which 
have unhappily prevailed in this country 
have led to an undue regard being paid to 
diarrhoea as a premonitory symptom of 
cholera, and to an almost entire disregard of 
other symptoms, to which the Indian practi- 
tioners attach great importance. The symp- 
toms in question are those indicative of 
general discomfort and derangement of func- 
tion, particularly affecting the nervous sys- 
tem. Twining says^ : * Prior to the more 
distinct and alarming attack, there are 
sometimes for a few hours, and in some 
cases for two or three days, symptoms of 
indisposition, evident not only to the patient 
himself, but to his friends. When cholera is 
raging severely, the disease is often ushered 
in by diarrhoea; at other times it begins 
with catarrh, nausea, and oppression at the 
scrobiculus cordis, which are not in an early 
stage to be distinguished from the slight in- 

' Op. cit. p. 9. 
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disposition which often precedes fever. The 
approach of cholera in this manner makes 
the patient suppose he is feverish or bilious ; 
and if recov/rse he had to some of the medi- 
cines comm^only used in slight ailments of that 
sort, the disease is said to he caused hy the dose 
of m^ici/ne taken, when, in fact, it had heen 
insidiously making progress for some hou/rs,^ 
In this country, it has not unfrequently 
been asserted that an attack of cholera 
has been caused by the operation of a 
rhubarb pill or a dose of castor-oil. I can 
give a parallel to this post hoc ergo propter 
hoc argument. Some years since, when I 
was seeing out-patients at the hospital, a 
woman brought a child who was suffering 
from febrile symptoms, and for whom I pre- 
scribed a mixture containing nitrate of 
potash. Two days afterwards, the mother 
returned, and said, in a complaining tone, 
*Tour medicine has brought out the small- 
pox.* Truly the small-pox had come out ; 
but certainly it was in the blood before it 
came into the skin. So when symptoms of 
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cholera follow speedily on the action of an 
aperient, the morbid poison was before in 
the blood, and probably caused the feeling 
of derangement for which the dose was 
taken. It is as probable that small-pox 
might result from rubbing croton-oil on the 
skin, as that a specific disease like cholera 
would be caused by a purgative. 

Annesley gives an extract from the letter 
of ^ a zealous and intelligent medical officer,' 
who strongly insists on the great practical 
importance of studying the initiatory symp- 
toms of cholera. Referring to the purging, 
vomiting, and spasms, his correspondent 
says : ^ I am so thoroughly convinced that 
these symptoms are only secondary, that, 
were the following marks present, I should 
not hesitate to pronounce the case one of 
epidemic cholera. As the patient is ap- 
proached, an appearance of overpowering 
lassitude is at once perceived, with a pallid, 
anxious, and sorrowful cast of countenance ; 
and, in more advanced stages, the counte- 
nande is dejected and sunk.' He then refers 
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to a case in which he observed this peculiar 
expression of countenance ; and, feeling con- 
fident that cholera was impending, he kept a 
close watch upon the man. After an inter- 
val of nine hours, vomiting, purging, and 
cramps set in. 

Bell and Orton* describe the initiatory 
symptoms of cholera in much the same terms 
as Annesley ; and Dr. Paine, whose experi- 
ence of the disease was obtained in New 
York, says : ^ Diarrhoea and vomiting do not 
always distinguish the premonitory stage; 
but it is sometimes denoted only by head- 
ache, loss of appetite, oppression at the 
chest, etc. ; and, again, spasms are known 
to have been the earliest symptom, and at 
first the only prominent one.' These symp- 
toms of general derangement, which often 
attend the invasion of cholera, appear to be 
strictly analogous to those which mark the 
commencement of other undoubted zymotic 
blood-diseases. 

Again, Orton and others of the Indian 
* Op. cit. 
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authors have remarked on the striking re- 
semblance between the symptoms of cholera 
and those which result from the bite of a 
snake or other venomous animal. The 
venom of these animals imquestionably 
enters the blood, and thus often destroys 
life. So, it is probable, does the cholera- 
poison enter the blood. 

Another fact, which is almost certainly in- 
dicative of a morbid condition of blood in 
cholera, is the frequent occurrence of albu- 
mirmria during the progress of the disease. 
This symptom, in connexion with cholera, 
cannot, I think, be a result of a merely pas- 
sive congestion of the kidney. Much more 
probably is it due to an active congestion 
excited by a morbid quality of blood. 

One of the most conclusive arguments in 
favour of the doctrine that a morbid poison 
in the blood is the essential cause of cholera, 
is based upon the fact that the worst symp- 
toms of collapse have often been observed to 
follow immediately upon the arrest of the 
vomiting and purging by opiates and as- 
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tringents. The first case which painfally 
convinced me of the fiEttal mischief which 
may result from the treatment of diarrhoea 
by opium, occurred during the cholera epi- 
demic of 1849. A woman, about forty years 
of age, was seized with the usual symptoms 
of choleraic diarrhoea — ^vomiting, purging, 
and cramps. She had not a symptom of 
collapse. The countenance was natural, the 
skin warm, the pulse good. I gave her five 
grains of Dover's powder every hour until 
three doses had been taken. When I saw 
her again, in about three hours from the 
time of my first visit, the vomiting, purging, 
and cramps had ceased ; and she was in fall 
collapse, fit)m which she never rallied. This 
case gave a terrible shock to my belief that 
collapse is a consequence of loss of fluid, and 
that it is to be prevented by arresting the 
vomiting and purging which usually pre- 
cede and accompany the symptoms of col- 
lapse. I saw no way of escape from the 
painful conviction, that my patient's con- 
"* ion had been made fearfully worse by 
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my well-intended but miscliievous interfer- 
ence. Since that time I have had frequent 
opportunities of ascertaining from the pub- 
lished reports of cases, and from what I 
lave seen in the practice of others, that the 
immediate occurrence of profound collapse 
is a not uncommoii result of the sudden 
arrest of the vomiting and purging by 
opium. The salutary and curative efforts 
of Nature — ^the vomiting and purging — by 
which the morbid poison is being eliminated, 
are thus arrested; the poison then accu- 
mulates in the blood: the flow of blood 
through the lungs becomes obstructed; and 
the state of collapse is established. 

MM. Briquet and Mignot have published 
some instructive particulars of the results 
obtained by them in the treatment of diar- 
rhoea by opium.* Their practice was to pre- 
scribe rest, rice-diet, and from fifteen to 
thirty drops of ^laudanum of Sydenham;' 
the dose to be repeated in an hour, and to 
be followed by opiate enemata, if necessary. 

> Op. cit., p. 614. 
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In obstinate cases, they gave altogether as 
much as jBx)m eighty to a hundred drops of 
laudanum. The result of this practice was, 
that, out of 200 patients who came under 
treatment at the commencement of the 
attack (^d^s le d^but des premiers acci- 
dents'), no fewer than twenty-six — ^that is, 
13 per cent. — passed into collapse. This, I 
have good reason to believe, is a far larger 
proportion of cases of collapse than would 
ordinarily occur if choleraic diarrhoea were 
allowed to take its own course and termi- 
nate, as it tends to do, in spontaneous re- 
covery.^ Those who advocate the use of 
opiates and astringents in the treatment of 

^ Contrast with this opiate treatment of diarrhoea the 
practice of Dr. Stilton, who treated choleraic diarrhoea by 
gr. XX doses of calomel. He says, ' This mode of treatment 
succeeded in overcoming, in 223 individuals, the symptoms 
which usually precede cholera ; though without such a system 
these persons would probably have passed into a state of 
collapse. In these 223 cases I found it necessary to repeat 
the calomel, to one individual five times, to some others three 
times ; but in the generality of cases a single dose was suffi- 
cient.' The Cholera in Malta in 1837, from the Italian of 
Guiseppe Stilton, M.l>., by Seth B. Watson, M.D., 1848, 
p. 124. 
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choleraic diarrhoea appear to forget that 
there is such a result as spontaneous re- 
covery, and they claim the credit of a cure 
in every case of diarrhoea so treated which 
does not pass on to collapse. During the 
last epidemic of cholera (in 1854), the late 
Mr. Wakefield stated, in a letter to the 
Timesy that in a large number of cases of 
diarrhoea occurring amongst the prisoners 
at Cold Bath Fields, the only medicines 
which he gave were carbonate of soda and 
mint-tea ; and not a single case passed into 
collapse. It can scarcely be supposed that 
this plan of treatment had any other eflfect 
than to dilute the contents of the bowel, 
and so to assist their speedy expulsion — a 
mode of operation entirely different from 
that of opium and astringents. 

Mr. French states, with reference to the 
treatment of diarrhoea^ : ' I am satisfied from 
much experience, that cases of epidemic 
diarrhoea generally subside speedily under 
the use of the simplest possible remedies 

* The Nature of Cholera investigated, 2nd ed., 1854, p. 75. 
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wMcli are wholly free from astringent pro- 
perties/ In this statement I entirely concur. 

But it may be asked how it could happen, 
if there be a morbid poison in the blood the 
escape of which it is dangerous to arrest by 
opium, that so large a proportion as nearly 
seven-eighths of MM. Briquet and Mignot's 
patients escaped without more serious conse- 
quences? Ought not the whole number 
thus treated by opium to have passed into 
a state of collapse P To these questions it 
may be replied that, happily for the pa- 
tients, in a large proportion of cases, the 
diarrhoea continues, in spite of repeated 
doses of opium, for a period varying from a 
few hours to several days ; and, in such cases, 
it is reasonable to suppose, that the curative 
efforts of Nature succeed in eliminating 
the morbi^ poison from the blood, notwith- 
standing the opposing influence of the drug. 

During the last epidemic of cholera, I saw 
several cases in which a diarrhoea had for 
some days gone on, in spite of large and re- 
peated doses of opium and astringents. In 
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each of these cases, the diarrhoea quickly 
ceased after the exhibition of one or two 
doses of castor-oil. And it is evident that 
the experience of MM. Briquet and Mignot 
was in perfect agreement with this ; for they 
state that if, in spite of the energetic em- 
ployment of opium, the diarrhoea continues 
for a period of two days, opium is then of no 
avail; and they have found in such cases 
that an emetic of ipecacuanha has immedi- 
ately put a stop to the disease. It is pro- 
bable that a diarrhoea which thus continues 
for several days while opiates are being 
given, and which is so speedily arrested 
by an emetic or a purgative, is due, not to 
the continued presence of a morbid poison in 
the blood, but rather to the local irritation 
of .the mucous membrane of the digestive 
canal by the morbid secretion which has 
been poured into it, and the complete escape 
of which has been retarded by -the opium. 

During the last epidemic of cholera a so- 
called ^ Treatment Committee,' appointed by 
the General Board of Health, endeavoured to 
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ascertain by statistics the most successful 
treatment of the disease. This was evidently 
a hopeless task, for in the vast majority of 
the returns several remedies having different 
and even opposite modes of action, were so 
jumbled together that no clear and definite 
result as to the effect of any one remedy or 
plan of treatment could come out of these 
statistics. One of their tables is intended 
to show what treatment was most suc- 
cessful in preventing diarrhoea from passing 
into cholera. The comparison between calo- 
mel alone and calomel in combination with 
opium, is interesting. When calomel alone 
was given in cases of diarrhoea only 2*4 
passed into collapse, but when the calomel 
was combined with opium no less than 6*9 
per cent, passed into the more advanced 
stage of the disease. In other words, when, 
in the treatment of diarrhoea the purgative 
action of calomel is lessened by its com- 
bination with opium, the risk of the dis- 
ease passing into the stage of collapse is 
nearly three times as great as when calo- 
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mel is given alone. The .table containing 
these figures will be fonnd at p. 26 of the 
Eeport of the Treatment Committee. We 
have before seen that of the cases of MM. 
Briquet and Mignot, which were treated by 
opium alone, about 13 per cent, passed into 
collapse. These figures all point to the 
conclusion that to check the diarrhoea by- 
opium is to increase the risk of collapse. 

The peculiar character of the intestinal 
discharges in cholera affords some evidence 
of blood-poisoning. 

Boehm* was the first to publish the fact, 
that the secretions discharged during life, 
and those which are found in the bowels 
after death, contain a large amount of epi- 
thelium. 

The flocculi in the rice-water stools con- 
sist almost entirely of perfectly organised 
epithelial cells, most of them of large size. 
Of this fact, I have satisfied myself by re- 
peated examinations of the discharges from 

* Die Kranke Darmschleiinliaut in der Asiatischen Cholera, 
1838. 

Gt 
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different patients. The peculiar creamy vis- 
cid secretion, whicli sometimes nearly fills 
the small intestines afber death, is abnost 
entirely made up of the same folly formed 
epithelium. Now, it is obvious that this 
large amount of epitheUum cannot be ex- 
plained by the peeling away of one or two 
layers of cells from the surface of the mu- 
cous membrane — ^the result of a local irri- 
tation during life, or of maceration by 
the fluid contents of the bowel after death. 
This abundant cell-formation can result only 
from a very active vital effort. And if the 
object of that cell-growth be not to with- 
draw from the blood some morbid products 
— some constituents of the blood or of the 
tissues which have been damaged by the 
morbid poison — ^it is dLB&cult to suggest any 
explanation of the phenopiena. 

The desquamation of the skin and of the 
uriniferous tubes of the kidney, under the 
influence of the poison of scarlatina, is pre- 
cisely analogous to this intestinal desquama- 
tion in cholera. In both cases, it is probable 
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that a poison in the blood is the immediate 
cause of the desquamative process. 

The very peculiar odour of the rice-water 
stools — so entirely unlike any other odour, 
that it alone would suffice for the diagnosis 
of cholera — shows that the stools contain 
some new material, or that some constituent 
of the body has undergone a peculiar and 
specific morbid change. 

It is nearly certain that the intestinal 
discharges contain a morbid poison by means 
of which the disease may be communicated 
to others. So that, as Dr. William Budd 
has suggested,* a single case of cholera may, 
through the sewers, infect a whole district. 

The facts and arguments here ad- 
duced are sufficient to warrant the in- 
ference that a morbid poison in, the blood 
is the essential cause of cholera. The 
poison excites the gastro-intestinal symp- 
toms, the vomiting and purging; by means 
of which the poison and its products are eli- 
minated. And, in the worst cases, the salne 

> Association Journal, 1854. 
o2 
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poison excites contraction of the muscular 
walls of the pulmonary artery, and then 
the condition of collapse occurs. During 
an epidemic of cholera, there occur many 
cases of choleraic diarrhoea which never 
pass into coUapse. It is probable that both 
classes of cases are of essentially the same 
character; the same morbid poison is the 
cause of both; and the transition jfrom 
choleraic diarrhoea with bilious stools to 
choleraic coUapse with rice-water stools 
takes place by almost imperceptible grada- 
tions in different cases. The transition 
back again from the state of collapse to 
that of bilious diarrhoea occurs when the 
morbid condition of the blood is so far 
lessened that the circulation through the 
pulmonary vessels again becomes free. The 
stage of reaction is then established; and 
this is sometimes followed by fever, with 
engorgement of the lungs and a scanty 
secretion, or even complete suppression, of 
urine, which is often fatal. 
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SECTION vn. 

THE GENERAL PRINCIPLES OF TREATMENT. 

The account wliich I have now given of the 
pathology of cholera, although brief, will, 
I trust, have been sufficient to convey to 
those who have carefully read these pages 
a definite idea of the doctrine which I ad- 
vocate. If there be any who desire to 
have further details and proofs and illustra- 
tions, these may be found in a book which 
was published ten years ago, but which 
has hitherto attracted singularly little notice. 
I proceed now to the inquiry. What has 
this pathology to do with treatment P And 
I maintain that it is a compass which will 
guide the intelligent practitioner over a 
* sea of troubles ' and perplexities in the 
treatment of cholera. We now have a 
definite view of the nature of cholera, of 
the relation which the symptoms bear to 
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eacli other, and of the manner in which 
the disease tends to a spontaneous recoyery. 
We can see that, amongst a yast nmnber 
of plans of treatment, some have been nn- 
qnestionablj beneficial by assisting the cura- 
tive eflGorts of nature, while others have 
been as unquestionably detrimental by op- 
posing those efforts. Others, again, have 
been of a mixed character ; as, for instance, 
the combination of calomel — a purgative-^ 
with opium. And, lastly, some methods 
have been simply neutral in their effects, 
except in so fiEur as the knowledge that 
something was being done for him may 
have inspired the patient with hope and 
(K>nfidence. As an illustration of this, I 
may mention one of the many infallible 
cures which have found their way into the 
Times^^I mean the inoculation with quassia^ 
If that which has been satirically said con- 
tained the whole truth — ^namely, that ^the 
chief art of' the physician is to amuse the 
patient while nature performs the ciu'e^-^ 
the inoculation with quassia would be as 
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effectoal as any other method of treatment, 
and it would have the great negative merit 
of doing no harm. 

There is no remedy which has the slight- 
est pretensions to be considered a cnre for 
cholera ; no drag or agent which, so &r as 
we know, will neutralise the poison or lessen 
its virulence. I have not the fiEtuitest hope 
or expectation that a specific remedy for 
such a disease as cholera will ever be dis- 
covered. The number of really, specific 
remedies which we possess for any diseases 
is unfortunately very smalL Those who 
believe in specifics are, in general, ignorant 
of the nature of disease and of the true 
methods of cure ; and this ignorance renders 
them quite incompetent to estimate the in- 
fluence of treatment. 

If I have rightly interpreted the phe- 
nomena of cholera, the natural method of 
cure is eliminative. The process of elimin- 
ation takes place -by two successive stages. 
1. There is excretion from the blood into the 
stomach and bowels; and 2. The morbid 
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contents of these viscera axe ejected by 
vomiting and pnrging.* Can we do any- 
thing to assist this natural curative process ? 
Unquestionably we can; by emetics and 
purgatives. But is it necessary or beneficial 
to interfere in any wayP Ought we not 
rather to leave the cure entirely to nature P 
I have no doubt that much may be done 
with advantage. And my conviction of this 
is based partly upon theoretical grounds, and 
partly upon the actual results of treatment. 
If we carefully observe the condition of a 
patient in collapse, we shall often find that 
the intestines are more or less distended 
with fluid; and this, too, while perhaps 
there is general torpor and Uttle or no effort 
at expulsion. Again, it is often found that, 
although there has been copious watery 
purging during life, the small intestines 
contain, after death, a large amount of a 
peculiar viscid dirty white material, having 

' If there are any who doubt the elimination of a morbid 
poison by the stomach and bowels, no one can donbt tV.e ex- 
istence of offensive morbid secretions which require to be cast 
out. 
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a very offensive odour. A purgative may 
be nsefdl in removing both these conditions ; 
namely, over-distension of the bowel by 
liquid, and accmnnlation of offensive viscid 
semi-solid secretions. The object of a pur- 
gative in cholera is not to increase excre- 
tion from the blood into the stomach and 
bowels; but simply to assist in the expul- 
sion of the morbid secretions from the 
digestive canal. To fiilfil this indication, 
that purgative is best adapted which acts 
most speedily, yet with the least amount of 
irritation. I believe that castor-oil best ac- 
complishes this object; but a great variety 
of purgatives have been given with more 
or less success. 

When, in August 1854, I first publicly 
stated in the Medical Times cmd Oazette 
that I was giving castor-oil as a purgative 
in cholera, the annoimcement was received 
with a shout of dismay. Give a purga- 
tive to a patient whose blood has aheady 
been drained of all its liquid and thus 
rendered too thick to circulate ! Fearful 
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malpractice ! Statistics must, immediatelj 
be published to show that this plan is most 
deadly in its effects.' Bnt at the same time 
statistics were showing that calomel in fre- 
quent and sometimes in large doses is a yeiy 
successful remedy. How does the calomel 
act? Is it not an irritant and a violent 
purgative? Or what is there to deprive it 
of its purgative properties when given for 
the cure of cholera ? 



* It was evidently the opinion of some yrho chanced to be 
in prominent positions at that time, that my alarming out- 
break of heterodoxy mnpt be treated, like cholera, by very 
active repressive measures. So fierce an onslaught was made 
upon me, that I began to fear lest what Sydenham said of 
small-pox two hrmdred years ago, would be formd equally 
applicable to cholera in the present century. * I venture to 
assert,' said Sydenham, * that the physician who has much 
to do with small-pox nms many risks with his reputation. 
The vulgar are ever in the habit of ascribing deaths to the 
ofiSiciousness of the attendant ; whilst physicians themselves 
catch greedily at opportmiities for slander. They make out 
their case before incompetent judges, and procure most un^ 
charitable verdicts. They act thus in order that they may 
build up a name for themselves, upon the ruined reputation 
of others ; a proceeding disgraceful to even honest artisans — 
doubly disgraceful to scholars/ The Works of Sydenham^ 
translated by Dr. R. &. Latham for the Sydenham Sodety, 
voL 1. p. 137. 
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Calomel a purgative! exclaiins indignant 
orthodoxy. Nol calomel is a sedative or 
an alterative. It acts npon the liver, and 
restores the secretion of bile. Those who 
give this explanation of the action of mercury 
in cholera, being quite unaware what is 
the real cause of the suspended secretion of 
bile during collapse, are therefore equally 
ignorant of the conditions which are essen- 
tial for the restoration of that secretion* 
To call calomel a sedative, an alterative, and 
a restorer of the biliary secretion does not, 
like its combination with opium, deprive it of 
its purgative properties. I therefore claim 
the reported success of the calomel treat- 
ment as evidence in fiivour of elimination. 

Saline Treatment Another plan of treat- 
ment which has unquestionably been at- 
tended with a large amount of success is 
that which is known as the saline treatment 
of Dr. Stevens. The theory upon which this 
treatment is baaed — ^namely, that the essen- 
tial cause of cholera is a deficiency of the 
saline constituents of the blood — ^has been 
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stown by acctirate chemical analysis to be 
fanciful and erroneous; but this happens 
to be one of those rare cases in which a 
theory may be wrong yet the practice 
based upon it not far from right. I have 
condensed from Dr. Stevens's work* the 
following account of his theory and his 
practice. 

*The first efforts towards a cure should 
be directed to assist nature in throwing 
off the poison from the blood, per vias 
natwralesy and, at the same time, supplying 
the necessary saJine stimuli, on which the 
action of the heart and its vessels depends. 
In accordance with this view, patients pre- 
senting merely the first stage of premoni- 
tory symptoms, diarrhoea and vomiting, took, 
on their admission, a Seidlitz powder; and, 
if sinking was felt but without bowel com- 
plaint, more active purgatives were then 
employed; or three or four teaspoonfuls of 
Epsom salts were added to the Seidlitz 

* Observations on the Nature and the Treatment of Asiatic 
Cholera. 
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powder. On the bowels being moved, 
plenty of thin beef-tea, well seasoned with 
salt, was given. This simple treatment was 
so successful, that a great many patients 
had no further complaint, and were gene- 
rally dismissed cured in a few days.' 

* If cramps, coldness, or sinking of the 
pulse, were present, the patients were con- 
sidered as cholera-patients in the second 
stage. The * non-purgative ' salts were ad- 
ministered every half-hour, or more or less 
frequently, according to the symptoms, and 
in the following dose : Muriate of soda 9 j ; 
carbonate of soda 3ss; chlorate of potash 
gr. vij. When life seemed rapidly 
ebbing, the collapse stage having been 
reached, a strong solution of the same salts, 
at a temperature of 100^, was thrown into 
the bowel. The saline mixture was ad- 
ministered half-hourly ; and, in severe cases, 
the muriate of soda was increased to a 
drachm, or even more, as circumstances 
seemed to require. In some cases, an 
enema, composed of a large tablespoonfol 
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of common salt in water, at as high a 
temperature as the patient could bear, was 
administered every two or three hours.* 

This plan of treatment has been attended 
with a large amount of success in the hands 
of many different practitioners ; but, for a 
very obvious reason, it has not been gene- 
rally adopted. Its mode of action is essen- 
tially eliminative; and, therefore, it is in- 
compatible with that theory of collapse 
through loss of water which has taken 
such firm hold of the European medical 
mind. 

This theory of coUapse, which now, we 
trust, has received its death-blow, started 
into life when cholera first visited Europe 
in 1832. Before that time, our countrymen 
in India could not only give purgatives as 
a part of the regular treatment of cholera, 
but they might also call them purgatives 
without subjecting themselves to the im- 
putation of culpable rashness and folly. 
Abundant illustrations of the use of purga- 
tives in the treatment of cholera may be 



TBEATMEIfT OF CHOLEBA* 95 

found in the writings of the following Indian 
practitioners: Bell, Orton, Scot, Cnrtis, 
Twining, Christie, Eogers, Kennedy, Searle, 
and Corbyn. None of these writers had 
any very definite pathological theory. They 
looked upon cholera as a disease chiefly of 
the nervous system. Most of them called 
it spasmodic cholera; and they often gave 
opium to relieve cramps at the same time 
that they gave very active purgatives to 
remove the morbid secretion from the bowels. 
The fact that, in many instances, their 
treatment was a mixed treatment — a com- 
bination of opiates with purgatives — ^renders 
their writings the more instructive, since it 
clearly appears, on a careful study of their 
cases, that, in proportion as either the opi- 
ate or the purgative plan prevailed, was the 
mortality increased or diminished. 

Several of these authors speak highly of 
the use of castor-oil, on account of its un- 
irritating properties, and the completeness 
with which it brings away the viscid and 
putrid secretions from the bowels. 
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I select the following as an illustration 
of the kind of evidence which may be fonnd 
abundantly in the writings of the Indian 
practitioners. In Scot's Madras B&port, 
(page 94), Assistant-Surgeon Boyd reports 
that the first cases admitted were treated 
with calomel and tincture of opium, repeated 
as symptoms indicated; *the first dose 
was in many cases rejected, but the second 
seldom faUed to sit on the stomach and 
allay the inordinate gastric irritability and 
lessen the purging; but it proved such a 
powerful sedative in most cases, that the 
patient soon after swallowing the potion fell 
into a comatose state, from which he could 
not be roused by the most powerful stimu- 
lants administered freely both internally and 
externally.' He then changed his practice. 
He began by venesection; as soon as the 
patient had recovered from the faintness, he 
gave ten or fifteen grains of calomel, which 
he washed down with a draught of camphor 
mixture. * In a few cases,' he says, * where 
slight irritability of stomach remained after 
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the venesection, fifteen or twenty drops of 
landamim were added to the camphorated 
draught, but I never exceeded that quantity ; 
and in six or seven hours after the calomel 
"was administered a laxative draught, com- 
posed of an infasion of senna and salts, or oil, 
was given to determine to the bowels and ac- 
celerate the operation of the calomel; the 
compound powder of jalap would have been 
preferred, but I had none in store. My 
expectation of success after adopting this 
line of practice was more than fulfilled, as 
out of twenty-eight admitted, and treated 
in this way, I lost only two, and both were 
rather unfavourable cases on admiasion,^ 
from their not applying until the disease was 
far advanced and the pulse imperceptible.' 
This report is dated August 1st, 1818. 

My Mend Dr. Parkes in his able work 
on cholera, from which I have gained more 
information on this subject than from any 
other single book, estimates the mortality 
amongst his patients in India at about 56 per 
cent. Then referring to *the astonishing 
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success whicli attended the practice of several 
gentlemen in the earlier periods in India^' he 
concludes that the epidemics which he wit- 
nessed were above the ordinary degree of se- 
verity. That this may in part explain the dif- 
ference of mortality is possible, yet I cannot 
but attach much more importance to the 
opposite modes of treatment. The main ob- 
ject with Dr. Parkes was to check vomiting 
and purging by opiates, &c. — ^whereas the 
earlier Indian practitioners, almost without 
exception, gave purgatives, and many of them 
gave purgatives in large and frequent doses. 
The very interesting paper by Mr. Watkins * 
to which I have before referred, p. 33, con- 
tains a most instructive illustration of the 
effect of various modes of treatment. It 
will be seen that four distinct sets of cases 
are there described. In one set opium was 
given alone; these were aU fatal.^ In a 
second set, the opium was combined with 



' British Medical Journal, Oct. 28tli, p. 445. 
* The cases treated by opium were under the care of Dr. 
Lstt, the friend and colleague of Mr. Watkins. 
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calomel or with gray powder ; of these more 
than half died. The purgative action of 
the mercury somewhat lessened the mortal 
effects of the opium. In a third set of five, 
calomel alone was given; and of these one 
died, while four recovered. In a fourth 
set of twenty-one, castor-oil was given ; and 
nineteen of these patients recovered. Besides 
these, one case which had been treated by 
gray powder and opium passed into collapse, 
and then, castor-oU being substituted for 
the other remedies, she ultimately recovered. 
Lastly, one most interesting case in fdU 
collapse was treated by castor-oU until he 
rallied ; then, through some mistake, two 
piUs, probably of calomel and opium, were 
given; he fell again into coUapse, was a 
second time treated by castor-oil, and ulti- 
mately recovered. 

It is sometimes argued, that no remedies 
can possibly be of use during collapse be- 
cause absorption is suspended. Now, in the 
first place, Magendie has shown that ab- 
sorption is not absolutely suspended during 

h2 
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collapse, althoTigli it is rendered mucli less 
active. He injected camphor into the 
rectmn, and detected its odonr in the breath 
in five minutes, whereas in health, he 
says, it may be detected in one minute. 
He performed the same experiment with 
ether, and with a similar result. He 
reasonably infers that absorption is slowly 
carried on during collapse.^ There is un- 
doubted evidence that opium and alcohol 
become absorbed, and produce narcotic 
eflfects during coUapse. But the remedies 
which are of real use during collapse have 
no need to be absorbed. Surely a mustard 
or a salt and water emetic need not be ab- 
sorbed in order to excite the stomach to 
expel its contents. And it can scarcely be 
doubted that calomel and castor-oil, by 
their stimulant action on the inner sur&ce 
of the bowel, may excite muscular contrac- 
tion, and so act as purgatives without being 
taken up by the blood-vessels. 

A writer on cholera during the last epi- 

* Lemons sur le Cholera Morbus, p. 97. 
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demic stated that * brandy, ether, and am- 
monia, turpentine, and even champagne, 
were given to rouse the flagging energies 
of life, and to little purpose; they were 
generally thrown from the stomach as soon 
as swallowed, and draughts containing crea- 
sote, chloroform, and camphor, shared the 
same fate. The stomach had, as it were, 
lost the power of ministering to the wants 
of the system/ 

Now, it may be asked, whether the 
stomach was not much wiser and more 
useful than the doctor, and whether it could 
better * minister to the wants of the system,' 
than by the expulsion of its morbid secre- 
tions, together with such a horrible mixture 
of drugs as could not be retained and ab- 
sorbed without adding to the perilous op- 
pression of the vital powers. 

During the last epidemic, I observed very 
carefully the effect of brandy in the few 
cases in which I ventured, in a tentative 
manner, to give it to patients who were in 
collapse. I found that it speedily increased 
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the restlessness and feeling of oppression; 
at tlie same time that the pulse lost power 
and volume, and the temperature fell. I 
infer, therefore, that brandy and all alco- 
holic stimulants during the coUapse stage 
of cholera add to the obstruction of the 
pulmonary circulation, instead of passing 
freely through the lungs and then stimulat- 
ing the left ventricle, as they do in other 
states of system. I resolved, therefore, 
never again to give alcoholic stimulants in 
collapse, no matter how great the appa/remi 
exhaustion may be. 

In a few cases, the sesquicarhonate of cum^ 
monia was given with apparent benefit ; and 
this remedy appears to deserve a further 
trial as a stimulant during the stage of 
collapse. 

It is worse than useless to attempt to feed 
a patient during collapse. The secretions 
of the stomach are utterly deranged, and 
the power of digestion is suspended. The 
mildest nourishment administered at this 
time only adds to the feeling of oppression 
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and general distress, from which the act of 
vomiting often gives immediate relief. Upon 
this point I have satisfied myself by repeated 
and very careful observation. 

The wife of the English chaplain in Paris 
has recently obtained notoriety by adminis- 
tering chlorodyne in fifty or sixty cases of 
incipient cholera, and, as it is stated, *has 
succeeded in arresting the disease in every 
instance.' What would be the effect of 
chlorodyne in cases of choleraic diarrhoea? 
It would relieve the cramps, and, by its 
narcotic operation, it would in some degree 
retard the spontaneous recovery of the 
patient. Nevertheless, if a lady have a de- 
termination to step beyond her own proper 
sphere, and to play at doctoring, chlorodyne 
would be a much less dangerous drug in 
her hands than opium and strong astrin- 
gents. 

Dr. Bullar and Dr. Eisdon Bennett havp 
recently spoken in high terms of the good 
effects of external warmth to the skin of pa- 
tients in collapse. Dr. Bullar reconmiends 
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the hot mustard bath ; and Dr. Bennett 
advises packing in hot wet blankets. There 
can be no question that to thoroughly warm 
a patient in collapse is often a real benefit; 
the pulse, the temperature and the colour 
of the skin, and the expression of the 
features, aU improve simultaneously. And 
we can readUy understand this effect of 
warmth if we have thoroughly compre- 
hended the modus operandi of the hot 
saline injection into the veins. But too 
much must not be expected from the appli- 
cation of external warmth. The warm bath 
has often been found to have a very de- 
pressing effect. Armesley declares that, in 
his opinion, it did more harm than good. 
*The fatigue arising from going in and 
coming out of it, and from rubbing and 
dressing the patient, exhausted him. ' ' 
Christie found the bath injurious; and Dr. 
Parkes says : *I have seen a man walk 
firmly to the bath, with a pulse of tolerable 
volume, and a cool but not cold surface, 

* Diseases of India, p. 156. 
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and in five or ten minutes have seen tlie 
same man carried from the bath, with a 
pulse ahnost imperceptible, and a cold 
clammy skin. I cannot find in my notes 
a single case in which the warm bath ap- 
peared beneficial/* 

During the epidemic of 1849, 1 saw seve- 
ral patients, in King's CoUege Hospital, 
placed in the hot-air bath ; and the result 
of my observation was that, while the 
warmth appeared to be beneficial, by re- 
lieving the cramps, and sometimes even 
improving the pulse, yet, on the whole, the 
patients appeared to be rather distressed 
than comforted by the bath. The employ- 
ment of hot baths in the treatment of 
cholera obviously requires caution. Faint- 
ness is a not uncommon result of remaining 
too long in a hot bath, even when the 
bather is in health ; and, in the collapse of 
cholera a sudden and deadly exhaustion may 
be thus induced. Then, be it remembered, 
that choleraic collapse is a form of asphyxia. 

> Parkes On Cholera, p. 210. 
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There is an instinctive craving for air. 
Again and again will the patient toss all 
covering from his body ; and it is likely 
that STirrounding the body with hot water, 
or hot air, or wet blankets, may cause dis- 
tress by interfering with cutaneous respira- 
tion — i. e.y the aeration of the blood through 
the skin. A very convenient way of keep- 
ing up the warmth of the body is by the 
application of hot bottles, hot dry flannels, 
or hot sand-bags, to various parts of the 
surface. Friction with stimulating liniments 
is also of use in restoring warmth and re- 
lieving cramps. 

Dr. Murray, an Indian practitioner, ob- 
tained very striking results in the improve- 
ment of the pulse by injecting into the rec- 
tum every half-hour, or hour, or two hours, 
according to the urgency of the case, a 
pint of a weak solution of common salt 
and carbonate of soda, at a temperature of 
120**.^ The injections were retained gene- 
rally from two to four minutes — sufSciently 

' Bogers' Reports on Asiatic Cholera, p. 2dl. 
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long to impart considerable warmth to the 
blood in the vessels of the large intestine ; 
and to this, without doubt, the good effects 
were mauily due. It appears to me that hot 
injections into the rectum may be used with 
advantage in cases of extreme coUapse. 

The good effects of heat are unquestion- 
able. But what is to be said of ice or iced 
watevy either taken into the stomach, or 
applied externally? During collapse there 
is usually a sensation of burning in the sto- 
mach, and a strong craving for cold liquids^ 
Iced water reKeves that sensation of heat, 
and it has a powerful influence in checking 
vomiting. Are these sufficient reasons for 
giving iced water to a patient in coUapse? 
In my opinion, decidedly not. I am sure 
that vomiting, when not excessive, is bene- 
ficial ; and I believe that iced water lessens 
the burning sensation in the stomach by 
diminishing the vascularity of the mucous 
membrane, and thus interfering with the 
excretion of the morbid poison, upon the 
ejection of which by vomiting depends the 
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patient's recovery. For these reasons, I 
believe that the administration of iced water 
to a patient in collapse is injurions. In 
most cases, I would allow an unlimited 
quantity of water of the temperature of the 
room, but, in extreme collapse, I would 
persuade the patient to drink hot liquids, 
with a view to add some warmth to the 
blood. 

The application of ice to the spine has 
been recommended by Dr. Chapman. The 
theory which suggested this practice is a 
speculative web spun from the projector's 
brain. There is no evidence to show that 
this practice has been useful in any case. 
That some patients subjected to this dis- 
tressing mode of treatment would recover, 
is certain ; it is equally certain that their 
chances of recovery would be lessened by 
the depressing influence of the ice on the 
nervous system, and its chilling effect on 
the blood. We know that, if we can tho- 
roughly warm a patient in coUapse, w6 
improve his general condition; and this. 
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whether the warming be efiFected by the 
external application of heat, or by hot in- 
jections into the veins or into the rectum. 
We therefore can have no difficulty in per- 
ceiving that to thoroughly chill a patient 
in coUapse must be a painful and a dgn- 
gerons proceeding. 

Venesection^ as we have seen,* has often 
afforded great relief during the stage of 
collapse ; and I have before pointed out 
tha.t the only rational interpretation of its 
modus operandi is that, by lessening the 
over-distension of the right cavities of the 
heart, it increases the contractile power of 
their muscular waUs. The symptom which 
appears especially to call for venesection, and 
which has most commonly been relieved by 
it, is rapid breathing, with an oppressive 
sense of suffocation. When, with tliese 
symptoms, there is a cessation of vomiting 
and purging, which is probably a result of 
the almost entire arrest of the blood in the 
limgs, I believe that venesection affords the 

* Ante, p. 20 et seq. 
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only hope of benefit. If during the last 
epidemic I had known as much of the es- 
sential cause of coUapse, and of the influ- 
ence of venesection, as I now do, I believe 
that I might have saved some patients who, 
for the want of that knowledge, were lost. 
The hot saline injections into the veins, — 
It is an interesting question whether, with 
our present knowledge of the modus operandi 
of the hot saline injections into the veins, 
these can ever again be employed with the 
hope of permanent benefit. The mortality 
after this mode of treatment has hitherto 
been Mghtfdl. In Dr. Mackintosh's cases 
there were only 25 recoveries to 131 deaths. 
These is reason to believe that if aU these 
156 patients had been left without any 
treatment, a larger proportion would have 
recovered. It should be borne in mind, 
however, that this operation has hitherto 
been performed by those who have erro- 
neously supposed that the main object was 
to add liquid to the blood, and to prevent 
its escape by the bowels. It has conse- 
quently happened that in some instances 
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the temperature of the liquid has been too 
low to have any decided effect on the pnl* 
monary circulation; while, in most in- 
stances, the operation has been preceded 
and followed by the free administration of 
brandy and opium; so that it is impossible 
to distinguish between the certainly bad 
effects of these narcotics, and the possibly 
good effects of the saline injections; if they 
had not been interfered with by other means. 
One circumstance which makes it doubtful 
whether the saline injections are a safe 
remedy is the almost invariable occurrence 
of very severe rigors, which generally 
commence within a *few minutes after the 
completion -of the operation — sometimes 
during its performance. These rigors, as 
Dr. Mackintosh admits, * afford proofs the 
most decisive of a pathological change in 
the system.^ Whatever may be the ex- 
planation of their occurrence, whether they 
are due to some injurious . effect of the 
solution upon the structure and vital pro- 
perties of the blood, or whether, as is 
possible, they result from the sudden trans- 
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mission into the arteries of the large amotint 
of morbid blood which had before accumu- 
lated in the veins — ^be the canse of these 
rigors what it may — ^the fact of their occur- 
rence would make me hesitate to recom- 
mend the hot saline injections as a remedy. 

In this communication, I have done little 
more than sketch the general principles of 
treatment. The only safe guide in con- 
ducting the details of treatment is to have 
a very clear and definite view of the patho- 
logical interpretation of symptoms, and of 
the mode in which remedies may assist the 
natural process of cure. Without this pa- 
thological knowledge, it is scarcely possible 
to avoid falling into some of the many er- 
rors which have affected the treatment of 
cholera, and which have often led to the 
neutralisation of the good effects of one 
remedy by the simultaneous use of other 
means having an opposite and an injuri- 
ous influence. 
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crown Svo. 30«. 

LETTERS and LIFE of FRANCIS BACON, including all his Occa- 
sional Works. Collected and edited, with a Commentary, by J. Sfeddino, 
Trin. Coll. Cantab. Vols. i. and 11. bvo. 24s. 

LIFE of ROBERT STEPHENSON, F.R.S. By J. C. Jeaffreson, 
Barrister-at-Law ; and William Pole, F.B.S. Mcmb. Inst. Civ. £ng. 
With 2 Portraits and many illustrations. 2 vols. Svo. INearly ready. 

APOLOGIA pro VITA STTA: being a Reply to a Pamphlet entitled 
* What then does Dr. Newman mean ? ' By John Hensy Newman, DJD. 
Svo. 14*. 
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LIFE of the BTTKE of WELLINGTON. By the Bev. G. R. Gleio, 
M.A. Popular Edition, carefully revised; with copious Additions. Grown 
8yo.5«. 

Brialmont and Oleig's Life of the Duke of Wellington. 4 yo1& 
8vo. with Illustrations, £2 145. 

Life of the Dnke of Wellington, partly from the French of M. 
Bkialmont, partly from Original Documents. By the Rev. G. R. 
Gusia, M.A. 8vo. with Portrait, 15s. 

FATHER KATHEW: a Biogpraphy. By John Francis Maquibe, 
M.P. Second Edition, with Portrait. Post 8vo. 12». 6d. 

Rome ; its Ruler and its Institutions. By the same Author. New 
Edition in preparation. 

LIFE of AMELIA WILHELUINA SIEYEKINO, from the German. 
Edited, with the Author's sanction, by Cathebixe Winkworth. Post 8vo. 
with Portrait, 128. 

FELIX MENDELSSOHN'S LETTERS from Italt/ and Switzerland, 
translated by Lady Wallace, Third Edition, with Notice of Mendel- 
ssohn's Life and Works, by Henry P. Choeley ; and Letters from 1833 to 
1847, translated by Lady Wallace. New Edition, with Portrait. S vols, 
crown 8vo. 5*. each. 

DIARIES of a LAD7 of QTTALITT, from 1797 to 1844. Edited, with 
Notes, by A. Hay ward, Q.C. Second Edition. Post 8vo. lOff. 6d. 

RECOLLECTIONS of the late WILLIAM WILBERFORCE, M.F. 

for the County of York during nearly SO Years. By J. S. Harford, D.C Ji. 
F.R.S. PostSvo. 7«. 

LIFE and CORRESPONDENCE of THEODORE PARKER. By 

John Weiss. With 2 Portraits and 19 Wood Engravings. 2 vols. 8vo. 30». 

SOUTHEY'S LIFE of WESLEY. Fifth Edition. Edited by the Rev. 
C. C. SouTHEY, M.A. Crown 8vo. 78. Qd. 

THOMAS MOORE'S MEMOIRS, JOURNAL, and CORRESPOND- 

BNCE. Edited and abridged from the First Edition by Earl Russell. 
Square crown 8vo. with 8 Portraits, 128. 6d. 

MEMOIR of the Rev. SYDNEY SMITH. By his Daughter, Lady 
Holland. With a Selection from his Letters, edited by Mrs. Austin. 
2vols.8vo. 2S«. 

LIFE of WILLIAM WARBURTON, D.D. Bishop of Gloucester from 
1760 to 1779. By the Rev. J. S. Watson, M.A. 8vo. with Portrait, I8s. 

FASTI EBORACENSES : Lives of the Archbishops of York. By the- 
late Bev. W. H. Dixon, M.A. Edited and enlarged bv the Rev. J. Raine, 
M.A. In 2 vols. Vol. I. comprising the lives to the tkjath of Edward III. 
8vo. 15s, 

YICISSITDDES of FAMILIES. By Sir Bernard Burke, Ulster 
King of Arms. First, Second, and Third Series. 3 vols, crown 8vo. 
Us. 6d. each. 
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BIOOBAPHICAL SKETCHES. By Nassau W. Sbkior. Post 8yo. 
price \08. 6d. 

ESSAYS in ECCLESIASTICAL BIOGEAFHY. By the Bight Hon. 
Sir J. Stephen, LLJ). Fourth Edition. 8vo. 14*. 

ASAOO'S BIOGRAPHIES of BISTINGTTISHEB SCIENTIFIC XEN. 
By Fean^ois Asaoo. Translated by Admiral W. H. Smyth, F.ILS. the 
Bev. B. Powell, MA. and E. Geant, M.A. 8vo. 18*. 

MATJNBEB'S BIOGRAPHICAL TREASTJR7 : Memoirs, Sketches, and 
Brief Notices of above 12,000 Eminent Persons of All Ages and Nations. 
Fcp. 8vo. 10». 



Criticising Philosophy^ Polity^ ^x. 

PAFINIAN: a Dialogue on State Affairs between a Constitutional 
Lawyer and a Country Gentleman about to enter Public Life. By Geoeob 
Atkinson, B.A. Oxon. Serjeant-at-Law. Post 8vo. 5*. 

On REPRESENTATIVE GOVERNUENT. By John Stuart Mill. 
Second Edition, 8vo. 9«. 

Bissertations and Biscnssions. By the same Author. 2 vols. Sro. 
price 249. 

On Liberty. By the same Author. Third Edition. Post 8vo. Is, ed. 

Principles of Political Economy. By the same. Fifth Edition. 
2 vols. 8vo. 30«. 

A System of Logic, Ratiocinative and Inductive. By the same. 
Fifth Edition. Two vols. 8vo. 2S». 

Utilitarianism. By the same. 8vo. 5«. 

LORB BACON'S WORKS, collected and edited by R. L. Ellis, M.A 
J. Spbdding, M.A. and D. D. Heath. Vols. I. to V. Philosophical WorJat 
5 vols. 8vo. £4 Qs. Vols. VI. and VII. Literary and Professional Works 
2 vols. £1 \Qs. 

BACON'S ESSAYS with ANNOTATIONS. By R. Whately, D.D. 

late Archbishop of Dublin. Sixth Edition. 8vo. 10*. 6d. 

ELEMENTS of LOGIC. By R. Whately, D.D. late Archbishop of 
Dublin. Ninth Edition. 8vo. 10s. 6c?. crown 8vo. 4*. 6d. 

Elements of Rhetoric. By the same Author. Seventh Edition. 
8vo. 10.»-. 6d. crown Svo. 4«. Qd. 

English Synonymes. Edited by Archbishop Whately. 5th Edition. 
Fcp. Svo. Zs. 

UISCELLANEOTTS REMAINS from the Common-place Book of the 
late Archbishop Whately. Edited by Miss E. J. Whately. Post 8vo. 6«. 
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HEW PRACTICAL DICTIONARY of the GERMAN LANGITAGS; 

German-English and Eiiglish-German. By the Rev. W. L. Blackest, M.A. 
and Dr. Ca£L Martin Friedlakder. Post 8vo. [/» thepreu. 



Miscellaneous Works and Popular Metaphysics. 

RECREATIONS of a COUNTRY PARSON : being a Selection of the 
Contributions of A. K. H. B. to Fraser's Magazine, Second Series. Crown 
8vo. 38. 6d. 

The Common-place Philosopher in Town and Conntiy. Bj the same 
Author. Crown 8vo. Ss. Qd. 

Leisure Honrs in Town; Essays Consolatory, ^sthetical. Moral, 
Social, and Domestic. By the sande. Crown Svo. Zs. 6d. 

The Autumn Holidays of a Country Parson. By the same Author. 

1 vol. [^Nearly readf, 

PRIENDS in COUNCIL : a Series of Readings and Discourses thereon. 

2 vols. fcp. Svo. 9s, 

Priends in Council, Second Serie?. 2 vols, post Svo. 14«. 

Essays written in the Intervals of Business. Fcp. Svo. 2s, 6cf. 

Companions of My Solitude. By the same Author. 'Fcp. Syo,S8,6tL 

LORD UACAULAY'S MISCELLANEOUS WRITINGS: comprising 
his Contributions to Knight's Qitarterly Magazine, Articles from the 
Edinburgh B>cview not included in his Critical and Historical Essays, Bio- 

fraphics from the JSncyclopeedia Jiritannica, Miscellaneous Poems and 
nscriptions. 2 vols. Svo. with Portrait, 21». 

The REV. SYDNEY SMITH'S MISCELLANEOUS WORKS ; includ- 
ing his Contributions to the Edinburgh Review, 
Library Edition. 3 vols. Svo. ZQs, 
^Traveller's Edition, in l vol. 21«. 
In Pocket Volumes. 3 vols. 21». 
People's Edition. 2 vols, crown 8vo. 8«. 

Elementary Sketches of Moral Philosophy, delivered at the Boyal 
Institution. By the same Author. Fcp. Svo. Is. 

The Wit and Wisdom of Sydney Smith: a Selection of the most 
memorable Passages in his Writings and Conversation. 16mo. 7«. 6(1. 

Prom MATTER to SPIRIT: the Result of Ten Years' Experience 
in Spirit Manifestations. By C. D. with a prefoce by A. B. Post Svo. 8«. ^d. 

The HISTORY of the SUPERNATURAL in All Ages and Nations, 
and in all Churches, Christian and Pagan ; Demonstrating a Universal Paith. 
By William Howitt. 2 vols, post Svo. 1S«. 

CHAPTERS on MENTAL PHYSIOLOGY. By Sir Henbt HollahDi 
Bart. M.D. P.R.S. Second Edition. Post Svo. S«. 6<{. 
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ESSAYS selected from CONTBIBnTIONS to the Edinburgh Review. 
By Henby Bogebs. Second Edition. 3 vols. fop. 218, 

Ehe Eclipse of Faith ; or, a Yisir, to a Eeligious Sceptic. By the 
same Author. Tenth Edition. Fcp. 8vo. 58. 

Defence of the Eclipse of Faith, by its Author ; a rejoinder to Br. 
'Newm&n*s Reply, Third Edition. Pep. 8vo. 3«. 60^. 

Selections from the Correspondence of £. E. H. Oreyson. Bj the 
same Author. Third Edition. Crown 8vo. 7«. 6d. 

Fnlleriana, or the Wisdom and Wit of Thomas Fuller, with Essay 
on his Life and Genius. By the same Author. 16mo. is, 6d, 

Keason and Faith, reprinted from the Edinburgh Review, By the 
same Author. Fourth Edition. Fcp. 8vo. 1*. 6d. 

(Ln INTBOBUCTION to MENTAL PHILOSOPHY, on the Inductive 
Method. By. J. D. MoRELL, M.A. LL.D. 8vo.l2». 

Elements of Psychology, containing the Analysis of the Intellectual 
Powers. By tlie same Author. Post 8vo. 7». 6d. 

Ihe SENSES and the INTELLECT. By Alexander Bain, M.A. 

Professor of Logic in the University of Aberdeen. Second Edition. 8vo. 
price Ihs, 

rhe Emotions and the Will, by the same Author ; completing a 
Systematic Exposition of the Human Mind. 8vo. lbs. 

On the Study of Character, including an Estimate of Phrenology. 
By the same Author. 8vo. 9». 

EOUBS WITH THE MYSTICS: a Contribution to the History of 
Religious Opinion. By Bobebt Alpbed Vauohan, B.A. Second Edition. 
2 vols, crown 8vo. 128, 

PSYCHOLOGICAL INQTTIBIES, or Essays intended to illustrate the 
Influence of the Physical Organisation on the Mental Faculties. By Sir B. 
C. Beodie, Bart. Fcp. 8vo. 5*. Part XL Essays intended to illustrate some 
Points in the Physical and Moral History of Man. Fcp. 8vo. h8. 

The PHILOSOPHY of NECESSITY ; or Natural Law as applicable to 
Mental, Moral, and Social Science. By Ccableb Bray. Second Edition. 
8vo. 9«. 

The Education of the Feelings and Affections. By the same Author. 
Third Edition. 8vo. 3«. 6i. 

3HilISTIANITY and COMMON SENSE. By Sir Willoughby 

Jones, Bart. M.A. Trin. Coll. Cantab. 8vo. 6*. 



Astronomy^ Meteorology^ Popular Geography^ (Sfc. 

}nTLINES of ASTBONOMY. By Sir J. F. W. Herschel, Bart 
"HLJi., Seventh Edition, revised ; with Plates and Woodcuts. 8vo. 18«, 
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ABAGO'S POPULAB ASTBOHOIEY. Translated by Admiral W. H. 
Smyth, F.R.S. and R. Geant, M.A. With 25 Plates and 858 Woodcuts. 
2 vols. 8vo. £i 5s. 

Arago*s Meteorological Essays, with Introduction by Baron Hum- 
boldt. Translated under the superintendence of Major-Greneral E. Sabih E, 
'RA. 8vo. 18*. 

The WEATHEB-BOOK; a Manual of Practical Meteorology. By 
Rear-Adrairal Robeet Fitz Eoy, BJf. P.E.S. Third Edition, with 16 
Dia^grams. 8yo. I5s. 

SAXBTS WEATHEB SYSTEM, or Lunar Influence on Weather, 
ByS. M. Saxby, R.N. Principal Instructor of Naval Engineers, S.M. 
Steam Reserve. Second Edition. Post 8vo. 49. 

BOVE'S LAW of STOBMS considered in connexion with the ordi- 
nary Mov^nents of the Atmosphere. Translated by R. H. Scott, M.A. 
T.C.D. 8vo.l0«.6rf. 

CELESTIAL OBJECTS for COMMON TELESCOPES. By the Kev. 
T. W. Webb, M.A. F.R.A.S. With Map of the Moon, and Woodcuts. 16mo.7*. 

PHYSICAL 6E06BAPHY for SCHOOLS and GENEBAL BEABEBS. 
By M. F. Maury, LL.D. Author of 'Physical Geography of the Sea,* &c. 
Fcp. 8vo. with 2 Plates, 2s. 6d. 

A DICTIONABY, Geographical, Statistical, and Historical, of the 
various Countries, Places, and Principal Natural Objects in the World. By 
J. B. M'CuLLOCH, Esq. With 6 Maps. 2 vols. 8vo. ms. 

A OEKEBAL BICTIONABY of 0EO0BAPHY, Descriptive, Physical, 
Statistical, and Historical : forming a complete Gazetteer of the World. By 
A. Keith Johnston, F.R.S.E. 8vo. 30«. 

A MANUAL of GEOGRAPHY, Physical, Industrial, and Political. 
By W. Hughes, F.R.G.S. Professor of Geography in King's College, and in 
Queen's College', Loudon. With 6 Maps. Fcp. Svo. Is. (kl. 

Or in Two Parts :— Pabt I. Europe, 3*. 6d. Pabt II. Asia^ Africa, America, 
Australasia, and Polynesia, 4«. 

The Geography of British History; a Geographical description of 
the British Islands at Successive Periods, from the Earliest limes to the 
Present Day. By the same. With 6 Maps. Fcp. Svo. Ss. Qd. 

The BBITISH EMPIBE ; a Sketch of the Geography, Growth, Natural 
and Political Features of the United Kingdom, its Colonies and Dependen- 
cies. By Cakoline Beay. With 5 Maps. Fcp. Svo. Is. 6d. 

COLONISATION and COLONIES : a Series of Lectures delivered be- 
fore the University of Oxford. By Heeman Meetvale, M.A. Professor of 
Political Economy. Svo. 185. 

The AFBICANS at HOME : a popular Description of Africa and the 
Africans. By the Rev. R. M. Macbraie, M.A. Second Edition ; including 
an Account of the Discovery of the Source of the Nile. With Map and 70 
Woodcuts. Fcp. Svo. 5s. 

MAUNDEB'S TBEASUBY of GEOGBAPHY, Physical, Historical, 
Descriptive, and Political. Completed by W. Hughes, F.R.G.S. With 7 
Maps and 16 Plates. Fcp. Svo. 10*. 
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Natural History and Popular Science. 

The ELEMENTS of PHYSICS or NATUBAL FHIL0S0FH7. B> 

Neil Aenott, M.D. F.R.S. Physician Extraordinary to the Queen. Sixtl: 
Edition. Paht I. 8vo. 10». Qd. 

HEAT CONSIDEBEB as a MOBE of MOTION ; a Course of Lecturec 
delivered at the Royal Institution. By Professor John Tyndall, F.R.S 
Crown 8vo. with Woodcuts, 12*. 6A 

VOLCANOS, the Character of their Phenomena, their Share in the 
Structure and Composition of the Surfiu?e of the Globe, &c. By G. Pouleti 
ScBOFE, M.P. F.E.S. Second Edition. 8vo. with illustrations, 15^. 

A TEEATISE on ELECTBICITT, in Theory and Practice. By A 
De la Rive, Prof, in the Academy of Geneva. Translated by C. V. Walkeb 
P.R.8. S vols. Svo. with Woodcuts, £3 13«. 

The CORRELATION of PHYSICAL FORCES. By W. E. GaovE 
Q.C. V.P.R.S. Fourth Edition. Svo. Is. 6d. 

The GEOLOGICAL MAGAZINE; or, Monthly Journal of Geolo^ 
Edited by T. Rfpekt Jones, F.G.S. Professor of Geology in the R. Jl 
College, Sandhurst ; assisted by J. 0. WooDWAitD. F.G.S. F.Z,S. Britisl 
Museum. Svo. with Illustrations, price 1*. 6d. monthly. 

A GUIDE to GEOLOGY. By J. Phillips, M.A. Professor of Geolog] 
in the University of Oxford. Fifth Edition; with Plates and Diagrams 
Fcp. Svo. As. 

A GLOSSARY of MINERALOGY. By H. W. Brtstow, F.G.S. o 
the Geological Survey of Great Britain. With 486 Figures. Crown 8ve. 12i 

PHILLIPS'S ELEMENTARY INTRODUCTION to MINERALOGY 

with extensive Alterations and Additions, by H. J. Bbooke, F.R.S. and W 
H. Millee, F.G.S. Post Svo. with Woodcuts, 18*. 

VAN DER HOEVEN'S HANDBOOK of ZOOLOGY. Translated iron 
the Second Dutch Edition by the Rev. W. Clabk, M.D. F.R.S. 2 vols. »vc 
with 24 Plates of Figures, 60«. 

The COMPARATIVE ANATOMY and PHYSIOLOGY of the VERTE 

brate Animals. By Richabd Owex, F.RJS. D.C.L. 2 vols. Svo. wttl 
upwards of 1,200 Woodcuts. [ J» the press. 

HOMES WITHOUT HANDS : an Account of the Habitations con 
structed by various Animals, classed according to their Principles of Con 
struction. By Rev. J. G. Wood, MA. F.L.S. Illustrations on Wood b: 
G. Pearson, from Drawings byF. W. KeylandE.A. Smith. In course o 
publication in 20 Parts, \s. each. 

MANUAL of GCELENTERATA. By J. Beat Greene, B.A. M.B.IA 

Edited by the Rev. J. A. Galbeaith, M.A. and the Rev. S. Haughtom 
M.D. Fcp. Svo. with 39 Woodcuts. 5». 

Manual of Protozoa ; with a General Introduction on the Principles 

Zoology. By the same Author and Editors. Fcp. Svo. with ] C Woodcu 

Manual of the Metalloids. By J. Apjohn, M.D. E.B.S. and th 
same Editors. Fcp. Svo. with 38 Woodcuts, Is. 6d. 
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THE ALPS : Sketches of Life and Nature in the Mountains. Bj 
Baron H. Vox Berlepscii. Traiulated by the B«v. L. Stbpheit, MJL 

With 17 Illustrations. 8vo. 16«. 

The SEA and its LIVIHG WONBEKS. By Dr. 6. HABTWia 

Second (English) Edition. 8vo. with many Ulustrations. 18». 

The TBOFICAL WOBLB. By the same Author. With 8 Chromo- 
xylographs and 172 Woodcuts. 8vo. 2l9. 

SKETCHES of the NATIOtAL HIST0B7 of CETLON. Bj Sir J. 

Emerson Tenxent, K.C.S. LL.D. With 82 Wood Engravings. Post 8m 
price 12». 6d. 

Ceylon. By the same Author. 5th Edition ; with Maps, &c. and 90 
Wood Engravings. 2 vols. 8vo. £2 lOs. 

KABYELS and HTSTEEIES of INSTINCT; or. Curiosities of Animal 
Life. By G. Garratt. Third Edition. Pep. 8vo. 7». 

HOME WALKS and H0LIBA7 RAMBLES. By the Bev. C. A. 
Johns, 6.A. F.L.S. Pep. 8vo. with 10 Illustrations, 68. 

KIBB7 and SPENCE'S INTBOBTTCTION to EHTOUOLOGT, or 

Elements of the Natural History of Insects. Seventh Edition. Grown 8vo. 
price 6s, 

HAUNDEB'S TBEASBBY of NATXTBAL HISTOBT, or Popular 
Dictionary of Zoology. Revised and corrected by T. S. Cobbolb. MJ), 
Pep. 8vo. with 900 Woodcuts, 10«. 

The TBEASBBY of BOTANT, on the Plan of Maunder's Treasuiy. 
By J. LiNDLEY, M.D. and T. Moore, P.L.S. assisted by other Praotical 
Botanists. With 16 Plates, and many Woodcuts from desifms by W. H. 
Pitch. Fcp.8vo. lln the press. 

The BOSE AMATEBB'S 6BIBE. By Thomas Bivebs. 8th Edition. 
Pep. 8vo. 45. 

The BBITISH FLOBA; compnsin<2: the Phaenogamous or Flowering 
Plants and the Ferns. By Sir W. J. Hooker, K.H. and G. A. Walxbb 
Arnott, LL.D. 12mo. with 12 Plates, lis. or coloured, ils. 

BBTOLOOIA BBITANNICA; containing the Mosses of Great Britain 
and Ireland, arranged and described. By W. Wilson. 8vo. with 01 Plates 
4&S. or coloured, £1 4«. 

The INBOOB 6ABBENEB. By Miss Maliko. Fcp. 8to. with 
coloured Frontispiece, os. 



LOUDON'S ENCYCLOPEDIA of PLANTS; comprising the Specific 

Character, Description, Culture. History, &c. of all the Plants found in 
Great Britain. With upwards of 12,000 Woodcuts. 8vo.£3138. 6^ 



London's Encyclopsedia of Trees and Shrnbs ; containing the Hardy- 
Trees and Shrubs of Great Britain scientifically and popularly described. 
With 2,000 Woodcuts 8vo. 60*. 

HISTOBY 01 the BBITISH FBESHWATEB ALGJE. By A. H. 
Hassall, M.D. With 100 Plates of Figures. 2 vols. 8vo. price £1 168, 
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MAXTNDEB'S SCIENTIFIC and LITEBAEY TBEASUBY ; a Popular 
Encyclopedia of Science, Literature, and Art. Fcp. 8vo. 10s. 

A DICnONABY of SCIENCE, LITEBATXJBE and ABT ; comprising 
the History, Description, and Scientific Principles of every Branch of 
Human Knowledge. Edited byW. T. Beande, r.R.S.L. and E. Fourth 
Edition, revised and corrected. [/» tJie press, 

ESSAYS on SCIENTIEIC and other SUBJECTS, contributed to the 
Edinburgh and Quarterly Reviews. By ISir H. Hollaitd, Bart. MJD. 
Second Edition. 8vo. 14«. 

ESSAYS firom the EDINBUBGH and QUABTEBliY BEYIEWS; 

with Addresses and other pieces. By Sir J. F. W. Hebschel, Bart, M.A. 
8vo. 18«. 



Chemistry, Medicine, Surgery, and the Allied 
Sciences, 

A DICTIONARY of CHEMISTRY and the Allied Branches of other 
Sciences ; founded on that of the late Dr. Ure. By Heney Watts, F.C.S. 
assisted by eminent Contributors. 4 vols. 8vo. in course of publication in 
Monthly Parts. Vol. I. Zls. Qd. and Vol. II. 26«. are now ready. 

HANDBOOK of CHEMICAL ANALYSIS, adapted to the Unitarj 
System of Notation : Based on Dr. H. Wills' Anleitung zur cTiemischen 
Analyse. By F. T. Conington, M.A. F.C.S. Post 8vo. Is. 6c?.— Tables of 
Qualitative Analysis to accompany the same, 2«. Qd. 

A HANDBOOK of YOLUMETBICAL ANALYSIS. By Bobest H. 
Scott, M.A. T.C.D. Post 8vo. 4a. ed. 

ELEMENTS of CHEMISTRY, Theoretical and Practical By William 
A. MiLLEB. M.D. LL.D. F.R.S. F.G.S. Professor of Chemistry, King's 
College, London. 3 vols. 8vo. £2 I2s. Paet I. Chemical Physics. 
Third Edition enlarged, 12s. Paet II. Inoeoanic Chemistey. Second 
Edition, Ws, Past III. Oeoanic Chemistey. Second Edition, 20s. 

A MANUAL of CHEMISTRY, Descriptive and Theoretical. By 
WiLLiAM Odlino, M.B. F.R.S. Lecturer on Chemistry at St. Bartholo- 
mew's Hospital. Paet 1. 8vo. 9s. 

A Course of Praotical Chemistry, for the usn of Medical Students. 
By the same Author. Paet L crown 8vo. with Woodcuts, 4ff. 6d. Paet II. 
(completion) just ready. 

The DIAGNOSIS and TREATMENT of the DISEASES of WOMEN; 

including the Diagnosis of Pregnancy. By Geaily Hewitt, M.D. Physician 
to the British Lj'ing-in Hospital. 8vo.l6». 

LECTURES on the DISEASES of INFANCY and CHILDHOOD. By 

Charles West, M.D. &c. Fourth Edition, revised and enlarged. 8vo. 14s. 

EXPOSITION of the SIGNS and SYMPTOMS of PREGNANCY: 

with other Papers on subjects connected with Midwifery. By W. F. 
MoNTGOMEEY, M.A. M.D. M.E.I A. 8vo. with Dlustrations, 26^. 
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A SYSTEM of SUBGEBY, Theoretical and Practical.. In TreatiiBS 
by Various Authors, arranged and edited by T. HoLMBB» MJu Cantab. 
Assistant-Surgeon to St. George's Hospital. 4 vols. 8vo. 

Tol. I. General Pathology. 21«. 

YoL n. Looal IxgnrieB— DiBeaseB of the Eye. 21c 

Vol. ni. Operative Surgery. Diseases of the Organs of Special 
Sense, Bcspiration, Circulation, Locomotion and Innervation. 2U. 

Yol. lY. Diseases of the Alimentary Ganal, of the Urino-genitarj 

Organs, of the Thyroid, Mamma and Skin ; with Appendix of Miscellaneous 
Subjects, and General Index. [Barly in October. 

LECTTTBES on the PBINCIPLES and PBACTICE of PHYSIC. By 

Thomas Watson, M.D. Physician-Extraordinary to the Queeu. Fourth 
Edition. 2 vols. 8vo. 34«. 

LECTTTEtES on SUEOICAL PATHOLOGY. By J. Paget, F.RS. Sur- 
geon-Extraordinary to the Queen. Edited by W. Tuknee, M.B. 8\o. with 
117 Woodcuts, 'lis. 

A TBEATISE on the CONTINXJED FEYEBS of GREAT BEITAIK. 

By C. MiTBCHisoN, M.D. Senior Physician to the London Fever HospitaL 
8vo. with coloured Plates, 18*. 

DEMONSTBATIONS of MICBOSCOPIC ANATOMY ; a Guide to the 
Examination of the Animal Tissues and Fluids in Health and Disease, tor 
the use of the Medical and Veterinary Professions. Founded on a Course of 
Lectures delivered by Dr. Haeley, Prof, in Univ. Coll. London. Edited by 
G. T. Brown, late Vet. Prof, in the Boyal Agric. ColL Cirencester. Svo. 
with Illustrations. [^Nearly ready. 

ANATOMY, DESCBIPTIVE and SUBGICAL. By Hbnry Gray, 
F.R.S. With 410 Wood Engravings from Dissections. Third Edition, by 
T. Holmes, M. A. Cantab. Boyai Svo. 28«. 

PHYSIOLOGICAL ANATOMY and PHYSIOLOGY of MAN. By the 
late R. B. Todp, M.D. FJELS. and W. Bowman, F.B.S. of King's College. 
With numerous Illustrations. Vol. IL Svo. 5J6«. 

A New Edition of the FIBST VOLUME, by Dr. Lionbl S. Bbjxe, 

is preparing for publication. 

The CYCLOPJEDIA of ANATOMY and PHYSIOLOGY. Edited by 
the late R. B. Todd, M.D. F.R.S. Assisted by nearly all the most eminent 
• cultivators of Physiological Science of the present age. 5 vols. Svo. with 
2,853 Woodcuts, £6 (is. 

A DICnONABY of PBAGTICAL MEDICINE. By J. Coflanb, M.D. 

F.R.S. Abridged from the larger work by the Author, assisted by J. C. 
Copland. 1 vol. 8vo; [In the press. 

Dr. Copland's Dictionary of Practical Medicine (the larger work). 
3 vols. 8vo. £5 lis. 

The WOBES of SIB B. C. BBODIE, Bart Edited by Charles 
Hawkins, F.R.C.SJE). 2yoli.8vo. ' [In the press. 
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MiLDICAL NOTES and BEFLECTIONS. By Sir H. Holland, Bart. 
M.D. Third Edition. 8vo. 18«. 

HOOPEE^S MEDICAL DICTIONARY, or Encyclopaedia of Medical 
Science. Ninth Edition, brought down to the present time, by Alex. 
Henby, M.D. 1 vol. 8vo. [/» the press, 

A MANUAL of MATERIA MEDICA and THERAPETTTIGS, abridged 
ft-om Dr. Pebeiba's Elements by F. J. Fabbe, M.D. Cantab, assisted by 
R. Bbntley, M.R.C.S. and by R. Wabbington, F.C.S. 1 vol. 8vo. 

Dr. Fereira's Elements of Materia Medica and Therapeutics, Third 
Edition. By A. S. Taylob, MJ). and G. O. Rees, M.D. 3 vols. 8vo. with 
numerous Woodcuts, £3 30«. 



The Fine Arts, and Illustrated Editions. 

The NEW TESTAMENT of OUR LORD and SAVIOUR JESUS 
CHRIST. Illustrated with numerous Engravings on Wood from the OLD 
MASTERS. Crown 4to. price 63s. cloth, gilt top; or price £5 5«. elegantly 
bound in morocco. \_In October. 

LYRA OERMANIGA ; Hymns for the Sundays and Chief Festivals of 
the Christian Year. Translated by Cathebine Winkwobth: 125 Illus- 
trations on Wood drawn by J. Leighton, F.S.A. Fcp. 4to. "lis, 

CATS' and EARLIFS MORAL EMBLEMS ; with Aphorisms, Adages, 
and Proverbs of all Nations : comprising 121 Illustrations on Wood by J. 
Leighton, F.S.A. with an appropriate Text by R. Pigott. Imperial 8vo. 
31«. %d, 

BUNTAN'S PILGRIM'S PROGRESS : with 126 Illustrations on Steel 
and Wood by C. Bennett ; and a Preface by the Rev. C. Kingsley. Fcp. 
4to. 21s, 

The HISTORY of OUR LORD, as exemplified in Works of Art ; 
with that of His Types, St. John the Baptist, and other Persons of the Old 
and New Testament. By Mrs. Jameson and Lady Eastlake. Being the 
Fourth and comluding Sebies of 'Sacred and Legendary Ai-t;' with 31 
Etchings and 281 Woodcuts. 2 vols, square crown 8vo. 42*. 

In the same Series, by Mrs. Jameson. 
Legends of the Saints and Martyrs. Fourth Edition, with 19 
Etchings and 187 Woodcuts. 2 vols. 31s. 6(2. 

Legends of the Monastic Orders. Third Edition, with 11 Etchings 
and 88 Woodcuts. 1 vol. 21«. 

Legends of the Madonna. Third Edition, with 27 Etchings and 165 
Woodcuts. 1 vol. 2l5. 



Arts, Manufactures, <Sfc, 



ENCTGL0F.S:DIA of architecture, Historical, Theoretical, and 
Vractiual, By Joseph Gwilt. With more than 1,000 Woodcuts. 8vo.42». 
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TTTSCAK SCXJLFTOBS, their Lives, Works, and Times. With Illas- 
trations from Original Drawings and Photographs. By Chakles G. 
PsBKiNS. 2 vols, imperial 8vo. [ J» tJib jn'eaa. 

The ENGrlNEEE'S HANDBOOK; explaining the Principles which 
should guide the young Engineer in the Construction of Machinery. By 
C. S. Lowndes. Post 8vo. 5s. 

The ELEMENTS of MECHANISM, for Stadents of Applied Mechanics. 
By T. M. GooDEVE, M.A. Professor of Nat. Philos. in King's Coll. London. 
With 206 Woodcuts. Post 8vo. 6». Qd. 

TTBE'S DICTIONABY of ABTS, MANTTFACTTJBES, and MINES. 

B«-written and enlarged by Bobeut Hunt, F.E.8. assisted by numerous, 
gentlemen emineut in Science and the Arts. With 2,000 Woodcuts. 3 vols. 
Svo. £4. 

ENCYCLOPJEBIA of CIVIL ENGINEEEINO, Historical, Theoretical^ 
and Practical. By E. Ceesy, C.E. With above 3,000 Woodcuts. Svo. 42s. 

TBEATISE on MILLS and MILLWOBE. B/ W. Fairbairn, C.E. 

P.R.S. With 18 Plates and 322 Woodcuts. 2 vols. 8vo. 32«. or each voL 
separately, 16s. 

ITsefal Information for Engineers. By the same Author. First 
and Second Series, with many Plates and Woodcuts. 2 vols, crown Svo. 21». 
or each vol. separately, lOs. 6d. 

The Application of Cast and Wrought Iron to Building Fnrposes. 

By the same Author. Third Edition, with Plates and Woodcuts. 

INearly ready. 

The FBACTICAL MECHANIC'S JOUBNAL: An Illustrated Record 
of Mechanical and Engineering Scieuco, and Epitome of Patent Inventions. 
4to. price Is, monthly. 

The FBACTICAL DBAUGHTSMAN'S BOOK of INDUSTBIAL BE- 

SIGN. By W. Johnson, Assoc. Inst. C.E. With many hundred Illustrations. 
4to. 2Ss. 6d. 

The PATENTEE'S MANUAL ; a Treatise on the Law and Practice of 
Letters Patent for the use of .Patentees .and Inventors. By J. and J. H. 
Johnson. Post Svo. 7s. 6d. 

The ABTISAN CLUB'S TBEATISE on the STEAM ENGINE, in its 

various Applications to Mines, Mills, Steam Navigation, Railways and Agri- 
culture. By J. BouENE, C.E. Fifth Edition ; with 37 Plates and 546 Wood- 
cuts. 4to. 42«. 

A Catechism of the Steam Engine, in its various Applications to 
Mines, Mills, Steam Navigation, X^ilways, and Agriculture. By the same 
Author. With 80 Woodcuts. Fcp. Svo. to. 

The STOBT of the GUNS. By Sir J. Emerson Tennent, K.C.S. 
F.R.S. With 33 Woodcuts. Post Svo. 7«. 6t/. 

The THEOBY of WAB Illustrated by numerous Examples from His- 
tory. By Lieut.- Col. P. L. MacDougaj.l. Third Edition, with 10 Plans. 
Post 8vo.l0«.6rf. 
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COLLIERIES and COLLIEBS ; A Handbook of the Law and leading 
Cases relatiDg thereto. By J. C. Fowles, Barrister-at-Law. Fop. Svo. 6 

The AET of PEBFUHEEY ; the History and Theory of Odours, an> 
the Methods of Extracting the Aromas of Plants. By Dr. PiESSE, P.Ci 
Third Edition, with 53 Wocdcuts. Crown Svo. lOs. 6d. 

Chemical, Natural, and Physical Magic, for Juveniles during, th 
Holidays. By the same Author. With 30 Woodcuts. Fcp. Svo. 8«. 6d. 

The Laboratory of Chemical Wonders: a Scientific Melange fo 
Young People. By the same. Crown Svo. 58. 6d. 

TALPA; or the Chronicles of a Clay Farm. By C. W. Hoskykj 
Esq. With 24 Woodcuts from Designs by G. Ceuikshank. 16rao. 6*. 6d, 

H.E.H. the PBINCE CONSOErS FAEMS: An Agricultural Memoii 
By John Cdalmees Moeton. Dedicated by permission to Her Majest 
the Queen. With 40 Wood Engravings. 4to. 528. Qd. 

Handbook of Farm Labour, Steam, Water, Wind, Horse Powei 
Hand Power, &c. By the same Author. 16mo. 1«. 6d. 

Handbook of Dairy Husbandry; comprising the General Manage 
ment of a Dairy Farm, &c. By the same. 16mo. 1«. 6d, 

LOUDON'S ENCYCLOPJEDIA of A6EICITLTTTEE : comprising th 
Laying-out, Improvement, and Management of Landed Property, and th 
Cultivation and Economy of the Productions of Agriculture. With 1,10 
Woodcuts. Svo. Sis. Qd. 

London's Encylopaedia of Gardening: Comprising the Theory an< 
Practice of Horticulture, Floriculture, Arboriculture, and Landscape Gax 
dening. With 1,000 Woodcuts. Svo. 31». 6d. 

London's Encyclopeedia of Cottage, Farm, and Villa Architectur 
and Furniture. With more than 2,000 Woodcuts. Svo. 42». 

HISTOEY of WINDSOE GEEAT PAEE and WINDSOE FOEESI 

By William Menzies, Resident Deputy Surveyor. Dedicated by pei 
mission to H. M. the Queen. With 2 Maps, and 20 Photographs by th 
Earl of Caithness and Mr. Bembbidge. Imperial folio, £8 8«. 

BAYLDON'S AET of VALUING EENTS and TILLAGES, and Claim 
of Tenants upon Quitting Farms, both at Michaelmas and Lady-Dajj 
Eighth Edition, adapted to the present time by J. C. Mobton. 



Religious and Moral Works. 

An EXPOSITION of the 39 AETIGLES, Historical and Doctrinal 
By E. Haeold Beowne, D.D. Lord Bishop of Ely. Sixth Edition, Svo. 1& 

The Pentatench and the Elohistic Psalms, in reply to Bishop Colenso 
By the same Author. Svo. 2s. 

Examination Questions on Bishop Browne's Exposition of th< 
Articles. By the Bev. J. Goble, M.A. Fcp. 3*. 6d. 
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FIVE LECTUBES on the CHAEACTEB of ST. PATJL; being the 
Hulsean Lectures for 1862. By tho £ev. J. S. HowsoN, I>.I>. Second 
Edition. 8vo. ds. 

A CBinCAL and OBAUHATICAL COMUENTABY on ST. FATTL'S 

Epistles. ByC. J.EUiicoTT, D.D. Lord Bishop of Gloucester ondBristoL 8vo. 

Oalatiansy Third Edition, 8«. ed. 

Ephesiani, Third Edition, Bs. &d. 

Pastoral Epistles, Second Edition, lO^. Qd. 

Philippians, Colossians, and Philemon, Second Edition, lOs. 6iC 

Thesialonians, Second Edition, 7s, 6d. 

Historical Lectures on the Life of onr Lord Jesns Christ : being the 
Hiilsean Lectures for 1859. By the same. Third Edition. 8vo. lOs, Qd. 

The Destiny of the Creature; and other Sermons preached before 
the University of Cambridge. By the same. Post 8vo. 58, 

The Broad and the Narrow Way; Two Sermons preached before 
the University of Cambridge. By the same. Crown 8vo. is. 

Bey. T. H. HOBNE'S INTBODUCTION to the CBITICAL STUDT 

and Knowledge of the Holy Scriptures. Eleventh Edition, corrected and 
extended under careful Editorial revision. With 4 Maps and 22 Woodcuts 
and Facsimiles. 4 vols. 8vo. £3 13ff. Gd, 

Bey. T. H. Home's Compendious Introduction to the Study of the 

Bible, being an Analysis of the larger work by the same Author. Be-edited 
by the Rev. John Ayhe, MjL With Maps. &c. Post 8vo. 9s. 

The TBEASTTBY of BIBLE KNOWLEDGE, on the Flan of Maunder's 
Treasuries. By the Rev. Johk Aybx, M.A. Fcp. 8vo. with Mapu and Illus- 
trations. [In the press. 

The OBEEB TESTAUENT ; with Notes, Grammatical and Exegetical. 
By the Rev. W. Wbbstee, MA. and the Rev. W. F. Wilkinsoit, MA. 2 
vols. 8vo. £2 4f . 

Vol. I. the Gospels and Acts, 20$. 

Vol. II. the Epistles and Apocalypse, 24s. 

The EOXJB EXPEBIMENTS in Church and State ; and the Conflicts 
of Churches. By Lord Robert Montagu, M.P. 8vo. 12s. 

EVEBY-DAY SCBIFTVBE DIFFICULTIES explained and illustrated; 
Gospels of St. Matthew and St. Mark. By J. E. Peescott, MJL late 
Fellow of C. C. CoU, Cautab. 8vo. 9«. 

The PENTATEUCH and BOOB of JOSHUA Critically Examined. 
By J. W. CJoLENSO, D.D. Lord Bishop of Natal. Part I. the Pentateuch 
examined as an Historical Narrative. 8vo. (is. Part IL t?ie Age and 
Authorship of the Pentateuch Considered, 7s. Gd. Vaet III. the Book qf 
Deuteronom^r, 8s. Paet IV. the First 11 Chapters of Genesis examiited and 
separated^ with Remarks on the Creation^ the Fall, and the Jjduge, 10». C^. 
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Tlie UFE and EPISTLES of ST. PAUL. By W. J. CoNTBEdLRE, 
M.A. late Fellow of Trin. Coll. Cantab, and J. S. Howsoir, DJ). Principal of 
the Collegiate Institution, Liverpool. 

LiBBAET Edition, with all the Original Illustrations, Maps, Landscapes 
on Steel, Woodcuts, &c. 2 vols. 4to. 48^. 

Intesmediate Editiok, with a Selection of Maps, Plates, and Woodcvta. 
2 vols, square crown 8vo. Sis. 6d, 

People's Edition, revised and condensed, with 46 Illustrations and 
Maps. 2 vols, crown 8vo. 12^. 

The VOYAGE and SHIPWRECK of ST. PAUL; with Dissertations, 
on the Ships and Navigation of the Ancients. Bj James Smith, PJS..S* 
Crown Svo. Charts, 88. 6a. 

HIPP0L7TTJS and his AGE; or, the Beginnings and Prospects of 
Christianity. By Baron Bunseit, D.D. 2 vols. Svo. 80«. 

Outlines of the Philosophy of XTniversal History, applied to Lan- 
guage and Religion : Containing an Accountof the Alphabetical Conferences. 
By the same Author. 2 vols. Svo. 33& 

Analecta Ante-Hicsena. By the same Author. 3 vols. 8to. 42s. 



THEOLOGIA GEBKANIGA. Translated by Susannah Winkworth: 
with a Preface by the Itev. C. Kinoslex ; and a Letter by Baron Bfnbbn. 
Fcp. Svo. 58, 

INSTBUCTIONS in the DOCTBIITE and PBACTICE of GHBIS- 

tianity, as an Introduction to Confirmation. By G. E. L. Cottoit, D.D. 
Lord Bishop of Calcutta. ISma 28, 6a. 

ESSATS on BELIGION and LITESATirEE. By Cardinal Wise- 
man, Dr. D. Rock, F. H. Laing, and other Writers. Edited by H. B. 
Manning, D.D. Svo. 

ESSAYS and EEVIEWS. By the Rev. W. Temple, D.D. the Rev. 
R. Williams, B.D. the Rev. B. Powell, M.A. the Rev. H. B. Wilson, 
B.D. C. W. Goodwin. M.A. the Rev. M. Paitison, B.D. and the Rev. B. 
JowETT, M.A. nth Edition. Fcp. Svo. 16*. 

MOSHEIM'S ECCLESIASTICAL HISTOBY. Murdocc and Soahss's 

Translation and Notes, re-edited by the Rev. W. Stubbs^ MJL 3 vols. 
Svo. 4Ss. 

The GEKTILE and the JEW in the Courts of the Temple of Christ r 
an Introduction to the History of Christianity. From the German of Prof. 
D5LLINGEB, by the Rev. N. Dabnell, MA. 2 vols. Svo. 21c. 

PHYSICO-PBOPHETICAL ESSAYS, on the Locality of the Eternal 
Inheritance, its Nature and Cliaracter; the Resurrection Body; and the 
Mutual Recognition of Glorified Saints. By the Rev. W. L18IBB, F.G.S. 
Crown Svo. 6«. 

BISHOP JEREMY TAYLOR'S ENTIRE WOSEg: With Life by 
Bishop Uebeb. Revised and corrected by the Rev. C. P. Eden, 10 vols. 
Svo. £5 59. 



20 NEW WORKS published by LONGMAN awd CO. 

FAS8IKG THOUGHTS on RELIGION. By tho Author of 'Amy 
Herbert/ 8th Edition. Fcp.8vo.6«. 

Thoughts for the Holy Week, for Yoang Persons. By the same 
Author. 2d Edition. Fcp.8vo.2«. 

Kight LesBons from Scripture. By the same Author. 2d Edition. 
.32xno. 3tf. 

Self-Examination before Confirmation. By the same Author. 32 mo. 
price l8. 6d, 

Seadingg for a Month Preparatory to Confirmation, from Writers 
of the Early and E nglish Church. By the same. Pep. 49. 

BeadingB for Every Day in Lent, compiled from the Writings of 
Bishop Jesemy Taylob. By the same. Fcp. Svo. 6s. 

Preparation for the Holy Communion; the Devotions chiefly from 
the works of Jebemy Taylob. By the same. 32mo. Ss, 

MOBNIKG CLOUDS. Second Edition. Fcp. Svo. 58, 

The Afternoon of Life. By the same Author. Second Edition. 
Fcp. 5». 

ProbleniB in Human Kature. By the same. Post 8yo. 5s. 

The WIPE'S miAKUAL; or, Prayers, Thoughts, and Songs on Several 
Occasions of a Matron's Life. By the Eev. W. Calveet, MA. Crown Svo. 
price Ids. 6d, 

SPntlTUAL SONGS for the SUNDAYS and HOLIDAYS through- 
out the Year. By J. S. B. Monsell, LL.D. Vicar of Egham. Third Edition. 
Fcp. Svo. 48. Qd. 

HYMKOLOGIA CHRISTIANA : or. Psalms and Hymns selected and 
arranged in the order of the Christian Seasons. By B. H. Kenitedy, DJ). 
Prebendary of Lichfield. Crown Svo. 78. 6d. 

LYBA SACRA; Hymns, Ancient and Modern, Odes and Fragments 
of Sacred Poetry. Edited by the Rev. B. W. Savile, M.A. Fcp. Svo. 58. 

LYRA GERTKLANICA, translated from the German by Miss C. Wink- 
WOBTH. FiBST Sebiks, Hymns for the Sundays and Chief Festivals; 
Second Sebies, the Christian Life. Fcp. Svo. 58. each Sebies. 

Hymns firom Lyra Germanica, 18mo. Is. 

LYRA EUCHARISTICA; Hymns and Verses on the Holy Communion, 
Ancient and Modern : with other Poems. Edited by the Rev. Obey Ship- 
ley, MA. Second Edition, revised and enlarged. Fcp. Svo. 7«. &ci. 

Lyra Messianioa ; Hymns and Verses on the Life of Christ, Ancient 
and Modern ; with other Poems. By the same Editor. Fcp. Svo. 7». Qd. 

Lyra Mystica ; Hymns and Verses on Sacred Subjects, Ancient and 
Mod«nm. Forming a companion volume to the above, by the same Editor. 
Fcp. Svo. INearlf/ ready. 
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LTBA DOMESTIGA; Christian Songs for Domestic Edification 
Translated from the Psaltery and Harp of C. J. P. SpiTTA.and flrom oth© 
sources, by Bichabd Massie. Fibst and Second Sebies, fcp. 8vc 
price 49. Qd, each. 

The CHOBALE BOOK for EKOLAKD; a complete Hjmn-Book ii 
accordance with the Services and Festivals of the Church of England : th< 
Hymns translated by Miss C. Winkwoeth i the tunes arranged by Prol 
W. S. Bennett and Otto G oldschmidt. Fcp. 4to. 10«. Qd, 

Congregational Edition. Fcp. Svo. price Is. 6d. 



Travels, Voyages^ Sfc. 

EASTEBN EXJBOPE and WESTEBN ASIA. Political and Socia 
Sketches on Russia, Greece, and Syria. By Henet A. Tillet. With i 
Illustrations. Post Svo. 10«. Qd, 

EXPLOBATIONS in SOUTH-WEST APBICA, from Walvisch Bay U 
Lake Ngnmi and the Victoria Falls. By Thomas Baines. Svo. wit! 
Map and Illustrations. [_In October. 

SOUTH AMEBICAN SKETCHES ; or, a Visit to Bio Janeiro, th< 
Organ Mountains, La Plata, and the Paranil. By Thomas W. Hinchlips 
M.A. F.R.G.S. Post Svo. with Illustrations, 12«. 6d. 

EXPLOBATIONS in LABBADOB. Bv Hbnrt Y. Hiitd, M.A 
F.B.G.S. With Maps and Illustrations. 2 vols. Svo. 329. 

The Canadian Bed Biver and Aflsinniboine and Saskatcliewai 

Exploring Expeditions. By the same Author. With Maps and Illustrations 
2 vols. Svo. 425. 

The CAPITAL of the TYCOON ; a Narrative of a Three Years' Resi 
dence in Japan. By Sir Buthebpobd Alcock, K.C.B. 2 vols. Svo. wit] 
numerous Illustrations, 42^. 

LAST WINTEB in BOME and other ITALIAN CITIES. By C 

B. Weld, Author of * The Pyrenees, West and East,* &c. 1 vol. post Svc 
with a Portrait of * Stella,' and Engravings ou Wood from Sketches b; 
the Author. tin the Autumn. 

AUTUMN BAHBLES in NOBTH APBICA. By John Ormsbt 

of the Middle Temple, Author of the ' Ascent of the ijrrivola,* in * Peaks 
Passes, and Glaciers.' With 18 Illustrations on Wood from Sketches by th 
Author. Post Svo. S*. 6d. 

PEAKS, PASSES, and GrLACIEBS; a Series of Excursions bi 
Members of the Alpine Club. Edited by J. Ball, M.BJ.A. Fourtl 
Edition ; Maps, Illustrations, Woodcuts. Square crown Svo. 21«.— Tbavbl 
lebs' Edition, condensed, 16mo. ^.Qd. 

Second Series, edited by E. S. Kennedy, M.A. F.K.G.S. Witi 
many Maps and Illustrations. 2 vols, sqiuire crown Svo. 42^. 

Nineteen Maps of the Alpine Districts, from the First anc 
Second Series of Peaks, Passes, and Glaciers. Price 7s. 6d. 
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The DOLOMITE MOUNTAINS. Excursions thronfrh Tyrol, Caritiihia, 
Carniola, and Friuli in 1861, 1862, and 186S. By J. Gilbest and G. G. 
ChubchuJi, FJLG.S. With numeroua Illusirationa. Square crown 
8vo. 21«. 

MOUNTAINEESnTG im 1861; a Vacation Tour. Bj Prof. J. 
Tyhoall, V.RA. Square orown Sva with 2 Views, 7a. 6d. 

A SUMMEB TOTTB in thfi GSISONS and ITALIAN YALLETS of 

the Bernina. By Mrs. Heney Feeshpield. With 2 Coloured Maps and 
4 Views. Post 8vo. Ito. Qd. 

Alpine Byeways; or, Light Leaves grathcred in 1859 and 1860. By 
the same Authoress. Post Svo. with Illustrations, lOs. Qd. 

A LADY'S TOUE BOUND MONTE B08A; including Visits to the 
Italian Valleys. With Map and Illustrations. Post Svo. 149. 

GUIDE to the FYBENEES, for the use of Mountaineers. By 
Ghaeles Paces. With Maps, ftc. and a new Appendix. Eep. 69, 

GUIDE to the CENTBAL ALPS, including the Bernese Oberland, 
Eastern Switzerland, Lombardy, and Western Tyrol. By Johk Ball, 
M.B.I.A. Host Svo. with 8 Maps, 78. 9d. or with an Intboductiost on 
Alpine TravelliiiR, and on the Gteology of the Alps, 8». 6d. The Ihtboduc- 
TiON separately. Is. 

Guida to the Western Alps. By the same Author. With an 
Article on the Geology of the Alps by M. E. Desob. Post 8ya with Maps, 
Ac. 7s. Qd. 

A WEEK at the LAND'S END. By J. T. Blight ; assisted by E. 
U. Bodd. E. Q. Couch, and J. Bales. With Map and 96 Woodcuts. Pep. 
»vo.Q8.6d. 

YISITS to BEMABEABLE PLACES : Old Halls, Battle-Fields, and 

Scenes Illustrative of Striking Passages in English History and Poetry. 
By Wllliam Howitt. 2 vols, square crown 8vo. with Wood Engravings 
price 2Ss. 

The BUBAL LIFE of ENGLAND. By the same Author. With 
Woodcuts by Bewick and Williams. 3Iedium 8vo. 12& Gd. 



Works of Fiction. 

LATE LAUBELS : a Tale. By the Author of * Wheat and Tares,' 2 

vols, post Svo. 159. 

GBYLL GEANGE. By the Author of * Headlong Han." Post 8vo. 
price 7«.6rf. 

A FIBST FBIENDSHIP. [Reprinted from Fraser*8 Magazme.'] 
Crown Svo. 7s. Qd, 

THALATTA ; or, the Great Commoner : a Political Komance. Crcyvn 
Svo. 98, 
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ATHEBSTONE FEIOEY. By L. N. Comtn. 2 vols, post 8yo. 21*. 
Ellic© : a Tale. By the same. Post 8vo. 9*. 6d. 

The LAST of the OLD SQUIEES. By the Eev. J. W. Warteb, B.D. 

Secoud Edition. Fcp. 8vo. is. 6d, 

TALES and STOBIES by the Anthor of * Amy Herbert^' miiform 
Edition, each Story or Tale in a single Volume. 



Amy Heebebt, 2«.6<2. 
Geeteude, 2s. Qd. 
Earl's Daughtbe, 2«. 6<i. 
Experience of Life, 28. 6d. 
Cleve Hall, Ss. 6d. 



Ivors, 3s. Qd. 

Kathariitb Ashton, 3*. 6d.] 
Margaret Fercival, 5^. 
LiiNETON Parsonage, 49. 6d, 
Ursula, 49. 6<2. 



A Glimpse of the World. By the Author of < Amy Herbert' Pep. 7s. ed. 

ESSATS on FICTION ; comprising Articles on Sir W. Scott, Sir B. B. 
Lytton, Colonel Senior, M r. Thackeray, and Mrs. Beecher Stowe. Re- 
printed chiefly from the Edinburgh, Quar erly, and Westminster Reviews ; 
with large Additions. By Nassau W. Senior. Post Svo. ICte. 6d. 

The GLADIATORS : A Tale of Eome and Judsea. By G. J. Whtte 

Melville. Crown Svo. 

Dighy Grand, an Autobiography. By the same Author. 1 vol. 5«. 
Kate Coventry, an Autobiography. By the same. 1 vol. 5*. 
General Bounce, or the Lady and the Locusts. By the same. 1 vol. 5*. 
Holmhy House, a Tale of Old Northamptonshire. 1 vol. 5«. 
Good for Nothing, or All Down HilL By the same. 1 voL 6«. 
The Queen's Maries, a Romance of Holyrood. 1 vol. 6*. 
The Interpreter, a Tale of the War. By the same. 1 vol. 5*. 

TALES from GREEK MYTHOLOGY. By the Rev. G. W. Cox, MA. 

late Scholar of Trin. Coll. Oxon. Second Edition. Square 16mo. 3». 6d. 

Tales of the Gods and Heroes. By the same Author. Second 
Edition. Pep. Svo. bs. 

Tales of Thebes and Argos. By the same Author. Fcp. Svo. 4«. 6</. 

The WARDEN: a Novel. By Anthony Trollope. Crown 8vo.3«. 6rf. 

Barchester Towers : a Sequel to * The Warden.' By the same 
Author. Crown Svo. 5». 

The SIX SISTERS of the VALLEYS : an Historical Romance. By 
W. Bramley-Moore, M.A. Incumbent of Gerrard's Cross, Bucks. With 
14 Illustrations on Wood. Crown Svo. &s. 



U NEW WOSKS PUBLISHED BY LONGMAN aivd CO. 



Poetry and the Drama. 



XOOBE*S POETICAL WORKS, Cheapest Editions complete in 1 vol. 
including the Autobiographical Prefaces and Author's last Notes, which are 
still copyright. Crown 8vo. ruby type, with Portrait, .7*. Qd, or People's 
Edition, iu larger type, 129. 6d, 

Moore' 8 Poetical Works, as above, Library Edition, medinm 8to. 
with Portrait and Vignette, 21«. or in 10 vols. fcp. 8«. (kf. each. 

TEHKIEL'S EDITION of MOORE'S LALLA ROOSH, with 68 Wood 
Engravings from original Drawings and other Illustrations. Fcp. 4to. 21s. 

Moore*8 Lalla Rookh. 32mo. Plate, Is, 16mo. Vignette, 2«. 6(f. 
Square crown 8vo. with 13 Plates, 158, 

HAGLISE'S EDITION of MOORE'S IRISH MELODIES, with 161 
Steel Plates from Original Drawings. Super-royal 8vo. 31«. Qd. 

Moore's Irish Melodies, 32mo. Portrait, l^. 16mo. Vignette, 28. 6d, 
Square crown 8vo. with 13 Plates, 21«. 

SOTTTHET'S POETICAL WORKS, with the Author's last Corrections 
and copyright Additions. Library Edition, in 1 vol. medium 8vo. with 
Portrait and Vignette, 14$. or in 10 vols. fcp. 3«. 6d. each. 

LAYS of ANCIENT ROME ; with Jury and the Armada. By the 
Right Hon. Loed Macaulat. 16mo. 45. 6d. 

Lord Macaulay's Lays of AnQient Rome. With 90 Illustrations on 
Wood, Original and from the Antique, trora. Drawings by 6. Schakf. Fcp. 
4to. 218. 

POEMS. By Jean Inqelow. Seventh Edition. Fcp. 8vo. 5*. 

POETICAL WORKS of LETITIA ELIZABETH LANDON (^L.E.L.) 
2 vols. 16mo. 10s. 

PLAYTIME with the POETS : a Selection of the best English Poetry 
for the use of Children. By a Ladt. Crown 8vo. 5s. 

The REVOLUTIONARY EPICK. By the Right Hon. Benjahin 
DiSBAELl. Fcp. 8vo. 6*. 

BOWDLER'S FAMILY SHAKSPEARE, cheaper Genuine Edition, 
complete in 1 vol. large type, with 36 Woodcut Illustrations, price 14s. or 
with the same Illustrations, in 6 pocket vols. 5s. each. 

An ENGLISH TRAGEDY ; Mary Stuart, from Schiller ; and Mdlle. 
De Belle Isle, from A. Dumas,— each a Play in 5 Acts, by Pbaxces Anns 
Kemble. Post 8vo. 125. 



Rural Sports^ ^c. 

ENCYCLOPJEDIA of RURAL SPORTS; a complete Account. His- 
torical, Practical, and Descriptive, of Hunting, Sliooting, Fishinjr, Racing. 
&c. By D. P. Blaine. With above 600 Woodcuts (20 from Designs by 
John Leech). 8vo. 42«. 



NEW WORKS PXTBLISHBD BY LONGMAN awd CO. 25 

COL. HAWKEB'S INSTBUCTIONS to TOUNG SPORTSMEN in aU 

that relates to Guns and Shooting. Revised by the Author's Son. Square 
crown 8vo. with Ulustrations, ISs. 

NOTES on RIFLE SHOOTING. By Captain Heaton, Adjutant of 
the Third Manchester Rifle Volunteer Corps. Fcp. 8vo. 2«. 6d. 

The DEAD SHOT, or Sportsman*s Complete Gnide ; a Treatise on 
the Use of the Gun, Dog-breaking, Pigeon> shooting, &c. By Mabksmait. 
Fcp. 8vo. with Plates, 5*. 

The CHASE of the WILD BED DEER in DEVON and SOMERSET. 

By C. P. CoLLYirs. With Map and Illustrations. Square crown 8vo. 168. 

The FLY-FISHER'S ENTOMOLOGY. By AiPRED Ronalds. With 
coloured Representations of the Natural and Artificial Insect. 6th Edition ; 
with 20 coloured Plates. 8vo.l49. 

HANDBOOK of ANGLING : Teaching Fly-fishing, Trolling, Bottom- 
flshing,5Salmon-fishing ; with the Natural History of River Fish, and the 
best modes of Catching them. By Efhemeba. Fcp. Woodcuts, 6«. 

The CRICKET FIELD ; or, the History and the Science of the Game 
of Cricket. By J. Pyceopt, B.A. Trin. Coll. Ozon. 4th Edition. Fcp. 
8vo. 68, 

The Cricket Tutor ; a Treatise exclusively Practical. By the same. 
18mo. l8. 

The HORSE'S FOOT, and HOW to KEEP IT SOUND. By W. 

Miles, Esq. 9th Edition, with Illustrations. Imp. 8vo. 128. 6d. 

A Plain Treatise on Horse-Shoeing. By the same Author. Post 
8vo. with Illustrations, 28, 

General Remarks on Stahles, and Examples of Stable Fittings. By 
the same. Imp. 8vo. with 13 Plates, 158. 

Remarks on Horses' Teeth, adapted to Farchasers. By the same 
Author. Crown 8vo. Is. 6d. 

The HORSE: with a Treatise on Draught. By William Youatt. 
New Edition, revised and enlarged. 8vo. with numerous Woodcuts, 10*. Qd, 

The Dog. By the same Author. 8yo. with numerous Woodcuts, 68. 

The DOG in HEALTH and DISEASE. By Stonehenge. With 70 
Wood Engravings. Square crown 8vo. 168. 

The Greyhound. By the same. With many Illustrations. Square 
crown 8vo. 21s. 

The OX ; his Diseases and their Treatment: with an Essay on Parturi- 
tion in the Cow. By J. R. Dobson, M.R.C.V.S. Post 8vo. with Illustrations. 

[Just ready. 



NEW WORKS PUBUSHSD' BY LONGMAN axd 00. 



Commerce^ Navigation^ and Mercantile Affairs. 

The LAW of NATIONS Considered ns Independent Political Com- 
munities. By Travbes Twiss, D.C.L. ILegius Professor of Civil Law in the 
University of Oxford. 2 vols. 8vo. 30». or separately, Part I. Peace, 12«. 
Part 1L War, 18*. 

A DICnONABY, Practical, Theoretical, and Historical, of Com- 
merce and Commercial Navigation. By J. E. irCcLLOcn, Esq. Svcwith 
Maps and Plans, 60*. 

The STUDY of STEAK and the MABINE ENGINE, for Young 
Sea Officers. By S. M. Saxbt, ILN. PostSvo. with 87 Diagrams, 5s. 6dL 

A NAtTTICAL DICTIONABY, defining the Technical Language re- 
lative to the Building and Equipment of Sailing Vessels and Steamers, Ac 
By Arthur You^a. Second Edition ; with Plates and 150 Woodcata. 
Svo. 18». 

A MANITAL for NAYAL CADETS. By J. M*Neil Boyd, late Cap- 
tain B.N. Third Edition; with 240 Woodcuts and 11 coloured Plates. 
Post Svo. 12«. 6d. 

*»♦ Every Cadet in the Royal Navy is required hy the Bcgulations of the 
Admiralty to have a copy of this woik on his entry into the Navy. 



Works of Utility and General Information. 

MODERN COOKEEY for FBIVATE FAMILIES, reduced to a System 
of Easy Practice in a Series of carefully-tested Receipts. By Eliza Actok. 
Newly revised and enlarged ; with 8 Plates, Figures, and 150 Woodcuts. 
Pcp.8vo.7«.6d. 

On FOOD and its DIGESTION ; an Introduction to Dietetics. Bjr 
W. Brinton, M.D. Physician to St. Thomas's Hospital, &c. With 48 Wood- 
cuts. Post 8vo. Vis. 

ADULTERATIONS DETECTED; or Plain Instructions for the Dis- 
covery of Frauds in Food and Medicine. By A. H. Hassaxl, M.D. Crown 
Svo. with Woodcuts, 17«. Qd, 

The VINE and its FEXJIT, in relation to the Production of Wine. 
By Jajies L. Denmait. Crown Svo. 8s. Gc^. 

WINE, the VINE, and the CELLAR. By Thomas G. Shaw. With 

28 Illustrations on Wood. Svo. 16«. 

A PRACTICAL TREATISE on BREWING ; with Formulas for I^blic 
Brewers, and Instructions for Private Families. By W. Blac£. Svo. lOs. 6rf. 

SHORT WHIST ; its Rise, Progress, and Laws ; with the Laws of 
Piquet, Cassino, Ecart6, Cribbage, and Backgammon. By Mjyor A. Fop. 
Svo. Zs, 



NEW WORKS PUBLISHED BT LONGMAN Ain> CO. V 

HINTS on ETIQUETTE and the USA0ES of SOCIETY ; with a 
Glance at Bad Habits. Bevised* with Additions^ l^ a Lai^t of Kajte. Fcp. 
8vo. 28. 6d. 

The CABINET LAWTEB ; a Popular Digest of the Laws of England, 
Civil and Criminal. 19th Edition, extended by tbe Author; including the 
Acts of the Sessions 1S82 and 1863. Fcp. 8vo. lus. 6d, 

The FHUOSOFHY of HEALTH ; or. an Exposition of the Physio- 
logical and Sanitary Conditions conducive to Human Longevity and 
Happiness. By Southwood Smith, M.D. Eleventh Edition, revised and 
enlarged : with New Plates, 8vo. [Just ready. 

HINTS to MOTHEBS on the MANAGEMENT of their HEALTH 
during the Period of Pregnancy and in the Lying-in Boom. By T. BvLL, 
M.D. Fcp.8vo.5«. 

The Maternal Management of Children in Health and Disease. By 
the same Author. Fcp. 8vo. ha, 

NOTES on HOSPITALS. By Florence Nightingale. Third Edi- 
tion, enlarged ; with 13 Plans. Post 4to. 18«. 

C. M. WILLICH'S POPXJLAE TABLES for ascertaining tbe Value 
of Lifehold, Leasehold, and Church Property, B>enewal Pines, &c. ; the 
Public Funds ; Annual Average Price and Interest on Conso s from 1731 to 
1861; Chemical, Geographical, Astronomical, Trigonometrical Tables, &c. 
Post 8vo. 10«. 

THOMSON'S TABLES of INTEBEST, at Three, Four, Four and a 
Half, and Five per Cent, from One Pound to Ten Thousand and from 1 to 
365 Days. 12mo. 35. 6(2. 

MAUNDEB'S TBEASTTBY of KNOWLEDGE and LIBBABT of 

Beference: comprising an English Dictionary and Grammar, a Universal 
Gazetteer, a Classical Dictionary, a Chronology, a Law Dictionary, a Synop- 
sis of the Peerage, useful Tables, Ac. Fcp. 8vo. 10». 



General and School Atlases. 

An ELEMENTABY ATLAS of HISTOBT and GEOGBAPHY, from 

the commencement of the Christian Era to the Present Time, in 16 coloured 
Maps, chronologically arranged, with illustrative Memoirs. By the Bev. 
J. S. Bbeweb, MJL. Boyal 8vo. 12s. Gd. 

SCHOOL ATLAS of PHYSICAL, POLITICAL, and COMMEBCIAL 
GEOGBAPH Y, in 17 full-coloured Maps, accompanied by descriptive Letter- 
press. By E. Hughes, F.B.A.S. Boyal 8vo. 10«. 6d. 

BISHOP BUTLEB'S ATLAS of ANCIENT GEOGBAPHY, in a Series 
of 24 full-coloured Maps, accompanied by a complete Accentuated Index. 
New Edition, corrected and enlarged. Boyal 8vo. lis. 



NEW WOEKS PUBLISHED BY LONGMAN and CO. 



BISHOP BUTLEB'S ATLAS of HODEBK OEOOBAPHY, in a Series 

of 33 full-coloured Maps, accompanied by a complete Alphabetical Index. 
New Edition, corrected and enlarged. Eoyal 8vo. 108. 6d. 



Ik coDBeqaence of the rapid advance of 
•ge<«rapi!ical discovery, and the many re> 
cent changes, through political causes, in 
the boundaries of various countries, it has 
been found necessary thoroughly to revise 
this long-established Atlas, and to add 
several new Mapa. New Maps have been 
given of the following countries : Palestine^ 
Canada, and the adjacent provinces of N^ew 
BrunttDiek, Nova Scotia^ and Newfoundland, 
the American States bordering on the 
Pacific, Eastern AuatraHa, and Neio Zea- 
land. In addition to these Maps of 
Western Australia and Tasmania have 
been f^ven in compartments; thus com- 
pleting the revision of the Map of Austral- 
asia^ rendered necessary by the rising 
importance of our Australasian posses- 
sions. In the Map of Europe^ Iceland has 
also been re-drawn, and the new bomidaries 



otFraneSt Italy, and Austria represented. 
The Maps of the three last-named countries 
have been carefully revised. The Mxp of 
Switzerland has been wholly re-drawn, 
showing more accurately the physitnu 
features of the country. Afiriea baa been 
carefully compared with the discoveries of 
LrviNGSTOKB, BuKTOir, SPEKS, Babth, 
and other explorers. The number of Maps 
is thus raised from Thirty to Thirty-three. 
An entiiely new Ikdbx has been con- 
structed: and the piice of the work has 
been reduced from Its. to Half-a-Guinea. 
The present edition, therefore, wUl be 
found much superior to former ones; and 
the Publishers feel assured that it will 
maintain the character which this work 
has so long enjoyed as a popular and com- 
prehensive School Atlas. 



MIDDLE-GLASS ATLAS of OEHEBAL OEOOBAFHY, in a Series of 
29 fiill-coloured Maps, containing the most recent Territorial Changes and 
Discoveries. By Walter M'Leod, r.R.G.S. 4to. 5«. 

PHTSIGAL ATLAS of GREAT BBITAIK and I3ELAKD; compris- 
ing 30 full-coloured Maps, with illustrative Letterpress, forming a Concise 
Synopsis of British Physical Geography. By Waiteb .M'Leod, F.B.6.S. 
Fcp. 4to. 7*. 6c/. 



Periodical Publications. 



The EDINBUBOH REVIEW, or CRITICAL JOUBNAL, published 
Quarterly in January, April, July, and Qctober. 8vo. price 6». each No. 

The OEOLOOIGAL MAOAZIKE, or Monthly Journal of Geology, 
edited by T. Rupert Jones, F.G.S. assisted by Henry Woodwaed, F.G.S. 
8vo. price \8. Qd. each No. 

FBASEB'II MAOAZIKE for TOWN and GOUNTBT, published on 
the 1st of each Month. 8vo. price 2s. Qd. each No. 

The ALPINE JOURNAL: a Record of Mountain Adventure and 
Scientific Observation. By Members of the Alpine Club. Edited by 
H. B. George, M.A. Published Quarterly, May SI, Aug. 31, Nov. 30, Feb. 28. 
8vo. i)rice Is. 6d. each No. 
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Bunsbn's Analecta Ante-mc«na 19 

Ancient Egypt 3 
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Philosophy of Universal History 19 

Bhntan's Pilgrim's Progress, illustrated by 
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Modern Geography 28 
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Crbsy's Encyclopaedia of Civil Engineering 16 
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